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APPENDIX  A     METHODOLOGY,  EXPERIMENTAL  DESIGN,  AND  QUALITY  ASSURANCE 

A. 1  Microenvironmental  Methods 

A. 1.1  Recording  Stations 

The  basic  data  collection  system  contained  in  the  magnetic  tape 
station  consists  of  a  Ball  Brothers  Model  700  F  data  logger  with  a 
digital  cassette  recorder.  The  remaining  stations  contain  two  Rustrak 
strip  chart  recorders  mounted  in  NEMA  type  field  cases.  The  follow- 
ing basic  modules  comprise  each  station: 

1)  Power  Supply  (AC  at  2  stations  and  12  volt  battery  power 

pack  at  2  stations) 

2)  Data  Processor 

3)  Multiplexer 

4)  Timer 

5)  Recorder  Interface 

This  basic  system  can  be  used  to  record  up  to  20  analog  parameters 
with  time  annotation  of  day,  hour,  and  minute  information  with  the 
digital  cassette  recorder.  The  Rustrak  recorders  are  multiplexed 
and  capable  of  logging  up  to  10  parameters  including  reference  checks, 
and  can  be  read  to  an  accuracy  of  15  minutes.  Presently  the  digital 
cassette  recorder  (DCR)  records  data  every  30  minutes  and  the  Rustrak 
records  data  every  20  minutes. 

In  addition  to  the  basic  modules,  the  following  sensor  inter- 
face modules  are  used: 

1)  Wind  Speed/Direction 

2)  Accumulator  (for  precipitation,  free  air  temperature  sen- 

sors, and  relative  humidity  --  DCR  station 
only) . 

3)  Net  Radiation  (DCR  station  only). 

The  Wind  Speed/Direction  modules  are  used  to  integrate  the  wind 
information  over  a  10  minute  period.  The  Wind  Speed  signals  are 
digitally  integrated  such  that  the  most  current  10  minute  wind  run 
is  always  available  for  recording.  The  integration  period  is  accu- 
rately determined  by  a  quartz  crystal  time  base.  The  frequency  output 
of  the  wind  speed  tachometer  is  used  rather  than  the  the  d.c.  level 
to  further  improve  the  overall  long  term  accuracy.  Wind  direction 
is  integrated  over  a  10  minute  period;  however,  an  analog  averaging 
filter  is  used  rather  than  a  digital  technique. 


The  Accumulator  Module  has  a  digital  accumulator  which  counts 
the  number  of  tips  made  by  the  tipping  bucket.   It  has  a  range  of 
0.00  to  9.99  inches  of  rain.   It  automatically  starts  over  from  0.00 
when  this  range  is  exceeded.   It  can  be  manually  reset  to  zero  by  a 
front  panel  switch.  This  module  also  generates  precise  voltages  for 
the  thermistor  free  air  temperature  sensors. 

All  sensor  interface  circuits  which  must  remain  on  between  re- 
cording samples  (such  as  the  integrators  and  accumulators)  employ 
very  low  power  CMOS  integrated  circuits  so  that  extended  battery 
operation  is  possible. 

The  digital  recorder  is  a  Memodyne  Model  201  with  extended 
temperature  range  cassettes.  This  recorder  system  operates  over  the 
temperature  range  of  -20°C  to  +60°C.  All  other  portions  of  the  data 
system  are  specified  for  operations  over  the  range  of  -40°C  to  +60°C. 
The  recorder  capacity,  based  on  the  number  of  sensors  specified  plus 
time  annotation,  is  approximately  1300  records.  Thus,  if  a  record 
is  taken  once  each  hour  the  cassette  will  hold  up  to  54  days  of  in- 
formation. The  recorder  is  mounted  in  a  separate,  dust- tight  case. 

Wind  speed  and  direction  were  measured  using  an  R.  M.  Young  "Gill" 
Propeller  Vane,  supplied  with  an  injection  moulded,  ABS  plastic,  three- 
bladed  propeller  and  aluminum  fin.  Threshold  sensitivity  for  this 
unit  is  less  than  0.1  KPH.  Survival  velocity  exceeds  160  KPH.  The 
wind  azimuth  range  is  540°  to  reduce  the  occurrence  of  integration 
across  discontinuities.  The  frequency  output  rather  than  the 
absolute  d.c.  voltage  output  from  the  wind  speed  generator  is  used. 
The  pulse  signal  which  is  exactly  equivalent  to  propeller  rotation 
is  digitally  integrated  by  the  WS/WD  Module  in  the  Data  System.  All 
sensor  power  and  translator  circuits  are  contained  in  the  Data  System 
so  that  only  the  basic  sensor  is  required.  Each  wind  sensor  (3  meter 
and  1  meter)  was  mounted  on  a  2  meter  arm  (Appendix  IV-A,  Figure  A- 1-1). 

Free  air  temperature  was  measured  using  YSI  Thermi linear  Model 
705  thermistor  networks.  The  sensor  accuracy  is  ±0.15°C  over  the 
range  of  -30°C  to  +50°C.  Each  of  the  three  sensors  were  mounted 
inside  an  R.  M.  Young  Model  43103  Radiation  Shield. 

Relative  humidity  was  measured  by  a  Vaisala  Humicap  probe.  This 
probe  was  strapped  to  the  support  mast  of  the  one  meter  ambient 
temperature  shield.  Excitation  voltage  and  interface  circuits  are 
located  on  the  Accumulator  Module  in  the  Data  System. 

Precipitation  was  measured  using  a  heated  tipping  bucket  gauge, 
Weather  Measure  Model  P511-E.  This  gauge  quantizes  the  precipitation 
into  0.25  mm  increments.  It  is  heated  by  the  a.c.  power  source  for 
snow  measurement.  Propane  heated  gauges  were  used  in  the  d.c.  powered 
stations.  The  output  of  the  tipping  bucket  switch  was  directly  con- 
nected to  the  digital  accumulator  in  the  Accumulator  Module  in  the 
Data  System. 
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FIGURE  A-1-1      BASIC   MICROENVIRONMENTAL   STATION 


Soil  temper ature  was  measured  using  YSI  Model  701  Thermi linear 
probes.  The  sensor  accuracy  is  ±0.15°C  over  the  range  of  -30°  to 
+50°C.  Each  of  the  five  probes  were  supplied  with  a  three  meter  cable. 
One  probe  was  placed  in  surface  litter.  A  weatherproof  interface 
box  was  equipped  with  a  15  meter  cable  which  will  be  connected  to 
the  Data  System.  In  this  way  it  was  possible  to  position  the  inter- 
face box  in  an  area  of  undisturbed  soil. 

Net  radiation  was  measured  with  a  "Fritschen  Type"  sensor, 
Weather  Measure  Model  R422.  The  output  of  this  device  was  digitally 
integrated  during  the  entire  period  between  recording  samples  (normally 
one-half  hour) .  All  sensor  interface  circuits  will  be  contained  in 
a  Radiation  Interface  Module  in  the  Data  System. 


A.  1.2  Spot  Check  Stations 

The  17  spot  check  stations  were  equipped  with  the  following 
instrumentation  all  mounted  at  ground  level: 

1)  Taylor  min-max  thermometers. 

2)  Tru- check  rain  gauges 

3)  Piche  evaporimeters  placed  in  an  ABS  plastic  shield 

Snow  measurements  were  made  at  each  site  using  a  Mount  Rose 
Snow  Sampler. 

Relative  humidity  measurements  were  made  using  an  Aitken  pistol - 
type  thermister  psychrometer . 

Soil  moisture  measurements  were  made  using  a  Chicago  nuclear 
neutron  probe  (Figure  A- 1-2). 


A. 1.3  Statistical  Calculations 

A.  1.3.1  F  ratio 

F  =  group  mean  squares 
error  mean  squares 

F*  =  Critical  value  of  F  taken  from 
an  F  distribution  table  where 

F*  =  F  0.05  (1),  error  df,  group  df. 

If  Fc  >^  F*  the  null  hypothesis  is  rejected 
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FIGURE   A-1-2      NEUTRON    PROBE    OPERATION 


A.  1.3. 2  q  value 

qc  =  the  difference  between  the  2  means  tested 
/error  mean  squareN  1/2 

q*  =  Critical  value  of  9  taken  from 
a  q  distribution  table  where 

q*  =  q  0.05,  195,  p  (p  =  the  number  of  means 

in  the  range  being  tested) 

If  qc  21  q*  the  null  hypothesis  is  rejected 


A.  2   Soil  Study  Methods 

A. 2.1   Soil  Analysis,  Laboratory  Methods 

A. 2. 1. 1   General  Parameters 
pH     hydrogen  ion  electrode  (1)* 
E.C.    specific  conductance,  conductivity  bridge  (1) 
C.E.C.  cation  exchange  capacity,  sum  of  cations  method  (3) 
E.S.P.  exchangeable  sodium  percentage  calculated  (4) 
S.A.R.  sodium  absorption  ratio  calculated  (4) 


A. 2. 1.2   Chemical  Analysis  (plant  available  fraction  of 
soil  elements) 

Soils  are  air  dried  and  pulverized  to  about  1/8  inch  minus.  A 
continuously  agitated  slurry  of  100  gm  soil  and  200  gm  water  is 
prepared.  Subsequent  subsamples  are  removed  volumetrically  as 
required.  This  is  known  as  the  IOWA  STATE  METHOD. 

PERCENT  ORG\NIC:  acid  chromate  digestion,  colorimetric  quanti- 
tation (1) 

PERCENT  LIME:  sulfuric  acid  digestion.  Sodium  hydroxide  back 
titration. 

ORGANIC  MATTER  NITROGEN:  calculated  release  (1) 

Ca,  Mg,  K,  Na:  ammonium  acetate  extraction,  AAS  quantitation 
(1)  and  (3) 

PHOSPHORUS:  sodium  bicarbonate  extraction,  ascorbic  acid  re- 
duct  ion  /he  teropoly  blue,  colorimetric  quantitation  (1) 

SULFATE:  hot  water  extraction,  barium  chloride  turbidimetric  (3) 

NITRATE:  Specific  Ion  Electrode 


*  Refers  to  literature  citation 


AMMONIA:  Micro  distillation,  Nesslerization  (3) 

BORON:  hot  water  extraction,  circumin/colorimetric  quantita- 
tion (3) 

FLUORIDE:  hot  water  extraction,  perchloric  acid  distillation, 
SPADNS  quantitation  (3)  and  APHA  handbook 

SELENIUM:  hot  water  extraction,  DAN/fluorimetry  quantitation. 
Turner  inst.  bulletin 

MOLYBDENUM:  ammonia  oxalate  extraction,  APDC/MIBK  solvent  ex- 
traction, AAS  quantitation  (3)  and  Perkin  Elmer  Inst,  bulletin 

ARSENIC:  hot  water  extraction  -  arsine  generation,  molybdenum 
blue/colorimetric  quantitation  (3) 

MERCURY:  nitric  sulfuric  acid  extraction,  flame less  AAS  quanti- 
tation (EPA  bulletins  and  other) 

Saturated  Soil  Extract 

Sample  preparation  and  testing  for  these  parameters  are 
performed  according  to  Chapter  6  USDA  Handbook  60  except  that 
cations  are  quantitated  by  AAS. 

Physical  Parameters 

Procedures  for  soil  particle  size  classification,  bulk  den- 
sity, permeability,  water  retention  under  tension,  and  porosity 
can  be  found  in  American  Society  of  Agronomy.,  Part  I.  These 
procedures  or  similar  adaptations  were  used  for  these  tests. 

References 

(1)  Standard  methods  of  soils  testing  laboratory,  Colorado 
State  University.  Methods  leaflets  are  available. 

(2)  Part  I,  Agronomy  No.  9,  Methods  of  Soil  Analysis,  Ameri- 
can Society  of  Agronomy. 

(3)  Part  2,  Agronomy  No.  9,  Methods  of  Soil  Analysis,  Ameri- 
can Society  of  Agronomy. 

(4)  Diagnosis  and  Improvement  of  Saline  and  Alkali  Soils,  USDA 
Agriculture  Handbook  60. 
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A. 2. 2   Statistical  Analysis  Methods 

A. 2. 2.1   Analysis  of  Variance 

Analysis  of  variance  in  a  factorial  design  of  an  experiment  is 
used  in  assessing  the  effects  of  changing  controlled  levels  of  two 
or  more  variables.  Analysis  of  variance  is  especially  useful  if  the 
number  of  variables  is  between  3  and  10,  and  when  the  controlled 
levels  for  each  variable  are  between  2  and  6. 

The  parameters  used  in  this  study  are  not  controlled,  but  are 
identified  and  measured  as  a  result  of  selective  sampling.  The  para- 
meters are  ammenable  to  grouping  so  that  the  data  has  been  ordered 
into  matrices  similar  to  those  used  in  factorial  design.  Analysis  of 
variance  applied  to  the  matrices  can  assess  the  contribution  of  each 
parameter  to  the  sum  of  square  of  the  deviations  from  the  mean.  Inter- 
actions between  parameters  identified  in  this  analysis  must  be  inter- 
preted carefully  since  this  is  not  a  controlled  experimental  design. 

Table  A- 2-1  shows  how  shrub  importance  values  have  been  regrouped 
by  soil  type  and  plant  community  to  produce  a  matrix  of  four  classifica- 
tion parameters.  The  parameters  included  are  eight  species  of  shrubs, 
three  sample  sites,  three  vegetation  and  soil  types,  and  two  sets  of 
data.  'Die  two  sets  of  data  are,  at  best,  only  similar. 


A. 2. 2. 2   Regression  and  Correlation  Analysis 

Correlation  considers  the  joint  variation  of  two  measurements, 
neither  of  which  is  controlled  by  the  investigator.  Regression  con- 
siders the  frequency  distributions  of  one  variable  when  another  is 
held  constant  at  each  of  several  levels.  Treating  one  of  several 
variables  as  a  dependent  permits  the  calculation  of  a  mathematical 
relationship  between  the  dependent  variable  and  the  several  independent 
variables.  A  statistical  test  of  independence  based  on  the  coefficients 
of  regression  and  standard  errors  of  the  estimates  can  be  used  to 
identify  significant  relationships  between  the  individual  parameters. 

Multiple  linear  regression  analysis  has  been  applied  to  the  data 
in  this  study  in  order  to  assess  the  significance  of  relationships 
and  correlations  between  various  shrub  and  herbaceous  species.  Re- 
lationships between  species  as  well  as  the  relationship  between  vege- 
tation and  soil  constituents  has  been  treated  using  multiple  regres- 
sion procedures. 

In  these  analyses,  simple  and  partial  coefficients  of  correla- 
tion have  been  developed  between  pairs  of  data  observations.  Simple 
correlation  shows  the  relationship  between  two  variables  and  reflects 
the  effects  of  the  other  variables.  Partial  correlation  demonstrates 
the  correlation  between  two  variables,  while  discounting  or  holding 
constant  the  effects  of  the  other  variables.  Multiple  correlations 
have  been  developed  between  a  dependent  variable  and  several  other 
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independent  variables.  The  multiple  regression  equation  is  a  mathe- 
matical expression  stating  the  statistical  dependence  of  one  variable 
on  several  independent  variables  as  in  the  following  equation: 

(Eq.  No.  2-1) 
yx  =  bo  +  bl  xl  +  b3  x3  +  • -+  bn  xn 


where:  y  =  the  estimate  of  y  based  on  observations  of  a  set  of  x 
variables  which  may  influence  y 

b  =  the  intercept  or  value  of  y  when  values  of  all  x  are 
zero 

bl>  b2  =  are  tne  regression  coefficients  for  all  corres- 
ponding x  variables 

xl'  x2  =  tbe  independent  variables  observed 

n  =  the  number  of  independent  variables  observed 

The  regression  equation  is  determined  by  multiple  linear  regres- 
sion analysis  and  evaluating  many  sets  of  observations  of  a  dependent 
variable  and  corresponding  independent  variables.  The  analysis  deter- 
mines the  intercept  (b0)  and  the  regression  coefficients  (b^).  The 
equation  is  used  to  calculate  estimated  values  of  the  dependent  var- 
iable (y  ) .  Residual  values  exist  as  the  differences  between  the  esti- 
mated  values  (yx)  and  the  observed  value  of  the  dependent  variable. 
Multiple  linear  regression  analysis  determines  the  set  of  regression 
coefficients  (b^  and  b0)  that  minimizes  the  sum  of  the  residuals. 

Correlation  and  regression  analyses  were  performed  using  an  IBM 
370/168  computer  and  a  multiple  linear  regression  program.  Analyses 
performed  correlated  shrub  species  with  shrub  species,  herb  species 
with  herb  species,  soil  characteristics  with  soil  characteristics,  and 
each  of  the  vegetation  species  with  each  soil  characteristic.  A 
typical  computer  output  is  shown  in  Appendix  B,  Table  B--2-9. 

In  this  analysis  juniper  (Juniperus  osteosperma  JUOS)  (dependent 
variable)  is  correlated  with  a  set  of  soil  characteristics  (indepen- 
dent variable).  The  simple  correlation  coefficients,  regression 
coefficients,  and  computed  T-values  are  the  principal  statistics  dis- 
cussed in  the  following  analysis. 

Shrub  correlations  are  shown  in  Appendix  IV-B,  Table  B-2-6. 
Values  shown  are  segregated  to  indicate  three  levels  of  statistical 
significance:  confidence  intervals  at  95,  90,  and  75  percent  (the 
smaller  the  percent,  the  larger  the  interval).  These  segregations 
were  employed  to  introduce  the  opportunity  for  assessing  correlations 
on  a  more  complete  biological  level  rather  than  on  the  basis  of 
statistics  alone. 
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Herb  correlations  are  shown  in  Table  B-2-7,  soil  correlations 
are  in  Table  B-2-8  with  the  same  confidence  intervals  as  discussed 
for  shrubs  above. 

The  square  of  the  coefficient  of  correlation  (R)  is  called  the 
coefficient  of  determination  (R2) .  This  is  the  proportion  of  the 
total  sum  of  squares  that  is  attributed  to  the  correlation  between  the 
pairs  of  parameters.  The  T- value  shown  here  is  the  regression  coef- 
ficient divided  by  its  standard  error.  A  significant  T-value  (T  2.8) 
indicates  in  multiple  linear  regression  analysis,  that  the  independent 
variable  is  making  a  significant  contribution  in  the  regression 
equation  for  the  dependent  variable. 

In  these  analyses  shrubs  and  herb  species  were  correlated  with 
soil  nutrient  values  by  means  of  linear  regression  and  second  degree 
regression  analyses. 


A.  2 . 3   Soil  Microbiology  Studies 

Replicate  samples  were  obtained  for  analysis  of  total  bacteria 
colonies/gram,  actinomycetes  colonies/gram,  percent  of  total  number 
of  bacteria  snowing  denitrification,  presence  of  nitrifiers,  and  fungi 
colonies/gram.  Three  replicates  were  collected  from  soil  beneath 
mountain  mahogany  (chosen  as  a  representative  shrub)  and  from  open 
ground  with  no  shrub  overstory.  On  Grid  2  (pinyon- juniper)  open 
ground  was  predominantly  bare  with  a  pinyon- juniper  overstory  and  on 
Grid  2  (chained  pinyon -juniper)  open  ground  was  predominantly  covered 
with  an  herb  layer  and  no  pinyon -juniper  overstory.  Each  soil  sample 
was  homogenized  at  a  1:100  dilution  in  sterile  distilled  water.  All 
analyses  were  conducted  using  this  dilution. 


A. 2. 3.1   Estimation  of  Fungi  Abundance 

All  fungal  counts  were  conducted  on  potato  dextrose  agar  con- 
taining approximately  30  mg/1  each  of  penicillin  and  streptomycin 
to  inhibit  bacterial  growth.  Each  plate  was  inoculated  with  0.1  ml 
of  the  soil  solution.  Each  sample  was  plated  in  triplicate  and  incu- 
bated at  room  temperature  in  the  dark  for  five  to  seven  days,  at  which 
time  fungal  counts  were  made.  Counts  reported  were  average  values. 

A. 2. 3. 2   Estimation  of  Actinomycete  Abundance 

The  actinomycete  counts  were  determined  by  growth  on  actinomycete 
isolation  agar.  The  plates  were  inoculated  with  0.1  ml  of  a  1:10 
dilution  of  the  soil  solution  (equivalent  to  0.01  ml).  Again,  samples 
were  plated  in  triplicate  and  incubated  at  room  temperature  in  the 
dark  for  nine  days.  Counts  reported  were  average  values. 
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A. 2. 3. 3  Estimation  of  Total  Bacterial  Abundance 

The  medium  used  for  this  count  was  trypticase  soy  agar  (TSA) . 
Each  plate  was  inoculated  with  0.1  ml  of  a  1:100  dilution  of  the 
soil  solution  (equivalent  to  0.001  ml).  Each  sample  was  plated  in 
triplicate  and  incubated  at  room  temperature  in  the  dark  for  five 
days.  Counts  reported  were  average  values. 


A. 2. 3. 4  Determination  of  Denitrifier  Presence 

The  percentage  of  denitrifiers  present  was  determined  by  the 
inoculation  of  40  colonies  (selected  at  random)  from  the  trypticase 
soy  agar  plates  into  tubes  of  trypticase  soy  broth  containing  0.5 
percent  KNO3  (one  colony  per  tube  to  TSB) .  The  TSB  was  inoculated 
at  room  temperature  for  five  days.  At  this  time,  each  tube  of  TSB 
broth  was  tested  by  the  following  method  (Bailey  and  Scott  1970) . 

Solution  A  =  8  gm  sulfanilic  acid  in  1  liter  5  N  acetic  acid 
Solution  B  =  5  gm  alphanaphthylamine  in  1  liter  5  N  acetic  acid 

To  each  sample  0.S  ml  of  solution  A  was  added.  After  two  minutes, 
0.5  ml  of  solution  B  was  added.  The  development  of  a  red  color 
indicated  the  presence  of  nitrite.  To  any  negative  tubes,  zinc 
was  added.  The  development  of  a  red  color  indicated  nitrate  was 
still  present.  If  no  color  development  occurred,  it  was  assumed 
that  reduction  to  ammonia  or  nitrogen  had  occurred,  and  that  deni- 
trification  had  taken  place.  The  number  of  tubes  showing  denitri- 
fication  was  then  used  to  determine  what  percentage  of  total 
bacteria  were  denitrifiers. 


A. 2. 3. 5  Determination  of  Nitrifier  Presence 

Because  it  is  difficult  to  isolate  nitrifiers  on  solid  media, 
only  the  presence  or  absence  of  nitrifiers  was  determined  utilizing 
media  described  in  Clark  and  Shmidt  (1967).  This  medium  tests 
for  the  oxidation  of  ammonium  to  either  nitrite  or  nitrate.  Eight 
tubes  of  10  ml  of  media  per  sample  were  inoculated  with  5  ml  of 
the  soil  solution.  One  tube  per  week  for  eight  weeks  was  tested 
for  the  presence  of  nitrite  and  nitrate  according  to  the  method 
used  for  denitrifying  bacteria  (solutions  A  and  B) .  An.  uninocu- 
lated  medium  blank  was  also  tested  each  week  for  comparison. 
Detection  of  nitrite  or  nitrate  indicated  presence  of  nitrifiers. 

A  second  medium  used  for  nitrifiers  is  described  by  Watson  and 
Mandel  (1971).  It  was  necessary  to  use  this  second  medium  because 
some  nitrifying  bacteria  oxidize  nitrite  to  nitrate.  Again,  eight 
tubes  of  10  ml  of  media  were  inoculated  per  sample  with  5  ml  of  the 
soil  solution  and  one  tube  tested  per  week  for  eight  weeks  for  the 
presence  of  nitrate.  The  same  test  for  nitrite  as  before  was  used 
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(solutions  A  and  B  plus  zinc)  but  any  nitrite  which  may  have  remained 
from  the  original  medium  had  to  be  discharged  first  by  the  follow- 
ing method  (Feigl  1958):  Sodium  azide  and  0.3  ml  glacial  acetic 
acid  was  added  to  each  tube.  After  allowing  a  few  mintues  for  reac- 
tion, the  tubes  were  heated  to  boiling  in  a  hot  water  bath  and 
boiled  for  ten  minutes.  After  cooling  at  room  temperature,  they 
were  tested  for  the  presence  of  nitrate.  Again,  an  uninoculated 
medium  blank  was  run  with  each  test. 


16 


A. 3   Vegetation  Methods 

Refer  also  to  the  section  on  experimental  design  to  see  how 
these  methods  were  implemented  in  the  Tract  vegetation  studies. 


A. 3.1   Flora 

The  preparation  of  the  list  of  species  was  accomplished  by 
recording  all  species  observed  during  any  of  the  sampling  activities 
on  the  Tract.  The  sampling  program  necessitated  that  each  of  the 
vegetation  types  be  examined  in  some  detail  such  that  most  of  the 
available  habitats  were  visited  and  component  species  were  recorded. 
Other  areas ,  such  as  sheltered  box  canyons  and  rock  escarpments 
which  were  not  sampled,  were  visited  specifically  to  note  the 
species  growing  there,  since  these  sites  were  the  most  likely  to 
harbor  any  threatened  or  endangered  vascular  species. 

An  attempt  was  made  to  collect  a  voucher  specimen  for  all 
observed  species;  however,  certain  of  the  species  were  not  collected. 

Laboratory  analysis  of  the  flora  included  the  preparation  of  an 
annotated  list  of  the  species  which  included  life  forms,  geographical 
distribution,  common  name,  plant  family,  statement  of  abundance,  and 
plant  community  affinity.  Collected  specimens  were  mounted  and 
eventually  sent  to  the  laboratory  on  the  Tract  where  the  reference 
collection  is  housed. 


A. 3. 1.1   Phytosociological  Studies 

A. 3. 1.1.1   Vegetation  Mapping 

The  vegetation  map  was  prepared  using  a  modification  of 
Kuchler's  (1967)  comprehensive  method  which  entails  the  combined 
use  of  air  photo  interpretation  and  field  checking. 

Prior  to  field  work  on  the  map,  all  available  aerial  photo- 
graphs of  the  site  were  examined.  Color,  color  infrared,  and  black 
and  white  photos  at  an  approximate  scale  of  1:6000  were  used  to 
prepare  the  final  map  at  a  scale  of  1:12,000.  Boundary  lines  were 
drawn  between  vegetation  types,  and  the  lines  were  visually  trans- 
ferred to  a  preliminary  base  map.  The  classification  of  the  vege- 
tation into  types  was  based  on  prior  field  work  and  a  general 
familiarity  with  the  area.  Those  types  which  were  readily 
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recognizable  were  identified  as  such  on  the  preliminary  base  map. 
Those  areas  for  which  the  vegetation  type  were  not  recognizable  from 
the  photographs  were  checked  in  the  field.  After  the  entire  area 
was  field  checked,  the  preliminary  base  map  was  revised,  and  a 
final  copy  was  prepared. 


A. 3.1.1.2   Broadly  Based  Vegetation  Sampling  Program 

The  sampling  of  vegetation  stands  as  part  of  this  program  was 
conducted  using  the  point  quarter  method  (Cottam  and  Curtis  1956) 
to  estimate  tree  densities,  frequencies  and  basal  area;  Lindsey's 
(1955)  line  strip  method  to  estimate  shrub  cover,  density  and 
frequency;  and  a  quadrat  method  for  estimating  herb  frequency  and 
ground  layer  parameters. 

The  selection  of  stands  was  made  on  the  basis  of  homogeneity 
(all  stands  were  located  within  a  single  vegetation  type) ,  size  of 
the  area  (the  area  had  to  be  large  enough  to  accomodate  the  sample) , 
and  disturbance  (heavily  disturbed  sites  were  avoided  where  possible) 
The  number  of  stands  which  were  sampled  in  each  of  the  types  was 
based  on  the  areal  extent  of  the  communities.  More  stands  were 
sampled  in  the  widespread  communities,  and  in  the  communities  of 
lesser  extent,  usually  a  single  stand  was  sampled.  Stands  were 
selected  on  the  basis  of  their  representativeness  of  a  type,  rather 
than  being  randomly  selected. 

Within  each  stand  herb  quadrats  and  line  strip  transects  were 
located  in  a  grid  pattern.  The  corner  of  the  grid  was  randomly 
located.  All  stands  were  sampled  with  l.Om^  quadrats.  The  lengths 
and  widths  of  the  belt  transects  were  altered  to  fit  the  vegetation 
type  and  sampling  location.  In  woodland  stands,  trees  were  sampled 
using  40  quarter  method  points.  Points  were  located  at  equal 
intervals  along  paced  transects. 


A. 3. 1.2   Intensive  Study  Plot  Studies 

The  sampling  at  the  intensive  study  sites  was  accomplished  in 
the  same  manner  as  in  the  broadly  based  sampling  program  for  shrubs 
and  herbs,  except  that  herb  quadrats  and  shrub  transects  were 
permanently  located.  Trees  were  sampled  by  making  actual  counts 
within  the  sampling  grid  outlined  by  the  permanent  quadrat  posi- 
tions . 

Each  of  the  trees  within  the  plot  was  marked  with  an  aluminum 
tag.  The  height  of  tag  attachment  marked  the  height  at  which  the 
tree  was  measured. 
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A.  3 . 1 . 3   Productivity  Studies 

A. 3. 1.3.1   Herb  Production  Studies 

Net  above  ground  herb  production  has  been  estimated  using  a 
harvest  method  (Milner  and  Hughes  1968).  The  basic  approach  has 
been  to  use  small  clip  quadrats  randomly  located  at  the  intensive 
study  sites. 

All  clipped  herb  samples  were  returned  to  the  Woodward  Clyde 
Laboratories  in  San  Diego.  Samples  were  dried  at  50°  C  and  were 
then  weighed  to  the  nearest  0.1  milligram. 

A. 3. 1.3. 2   Shrub  Production  Studies 

Shrub  production  has  also  been  studied  using  a  harvest  method 
(Newbould  1967) .  Estimates  have  been  made  by  clipping  entire  stems 
at  ground  level  and  then  extrapolating  to  weight  of  entire  plants 
based  on  the  mean  number  of  stems  per  plant.  Standing  Crop  values 
were  then  converted  to  areal  estimates  based  on  density  estimates. 
Production  was  estimated  by  comparing  standing  crop  values  in  April 
and  September.  Production  estimates  from  this  study  include  growth 
of  new  shoots,  leaves,  and  radial  increases  in  woody  tissue. 

During  the  first  year  of  study,  shrub  samples  were  collected 
from  the  fenced  and  open  plots  except  for  rabbitbrush,  saplings  of 
pinyon  pine,  and  saplings  of  juniper  which  were  collected  on  the 
ridge  east  of  Sorghum  Gulch  and  the  ridge  east  of  Cottonwood  Gulch. 
Samples  for  winterfat  were  collected  in  the  area  immediately  down- 
valley  from  Plot  4-F.  During  the  second  year  no  shrub  samples  were 
collected  from  the  fenced  plots.  Samples  for  bitterbrush,  moun- 
tain mahogany,  serviceberry,  and  big  sagebrush  were  collected  from 
the  areas  around  Plots  1,  2,  3,  and  4,  but  were  not  collected  from 
open  plot  study  areas.  Collections  for  the  other  species  were  made 
in  the  same  areas  as  in  the  first  year.  All  clipped  shrub  samples 
were  returned  to  San  Diego,  dried  at  50°  C  and  were  weighed  to  the 
nearest  0.1  gram. 

In  order  to  provide  an  estimate  of  new  shoot  production  (i.e., 
that  portion  of  a  shrub  available  for  deer  consumption)  a  second 
study  was  also  conducted.  New  shoots  (current  year's  growth)  were 
clipped  from  a  sample  of  shrubs.  The  number  of  new  shoots  per  stem, 
and  the  number  of  stems  per  plant  were  counted  so  that  extrapolations 
to  weight  per  area  estimates  could  be  made.  Shoots  were  clipped  in 
September.  In  the  lab,  leaves  were  separated  from  stems  and  weighed 
separately.  Samples  were  oven  dried  at  105°  C  for  24  hours,  and 
then  weighed  to  the  nearest  milligram  on  a  top- loading  Mettle r  bal- 
ance . 
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A. 3. 1.4   Decomposition  and  Litter  Fall  Studies 

Decomposition  was  studied  using  leaf  samples  of  known  weight 
enclosed  in  nylon  mesh  bags.  Bags  were  placed  in  the  field,  re- 
trieved after  a  period  of  time,  and  were  reweighted.  Percent 
weight  loss  was  then  used  as  a  measure  of  decomposition.  Samples 
were  placed  on  the  surface  and  at  a  depth  of  10  cm. 

Following  retrieval  from  the  field  the  individual  packets  were 
cleaned  by  mechanical  removal  of  as  much  mineral  soil  as  possible 
without  damaging  the  contents  of  the  packet.  All  packets  were  then 
dried  at  50°  C  for  48  hours  and  weighed  to  the  nearest  milligram.  A 
sub-sample  of  packets  was  then  obtained  and  each  packet  was  washed 
in  a  354  micron  sieve.  Mineral  soil  was  removed  and  all  organic 
material  was  left  with  the  packet.  These  packets  were  then  re-dried 
and  re -weighed  in  order  to  estimate  the  amount  of  soil  remaining 
after  the  mechanical  cleaning.  A  correction  factor  for  the  amount 
of  soil  remaining  was  derived  for  each  of  the  test  materials  at  each 
of  the  sites.  All  sample  weights  were  then  corrected  using  these 
factors.  Percent  de compost ion  was  calculated  by  dividing  the  mea- 
sured weight  loss  by  the  original  weight  of  the  test  material. 

Litter  fall  in  the  woodlands  and  bottomland  sagebrush  community 
was  studied  using  randomly  located  0.25m  litter  traps  (Newbould 
1967).  Collected  samples  were  returned  to  the  lab,  oven  dried  at 
105°  C  for  24  hours  and  weighed  to  the  nearest  milligram. 


A. 3. 1.5   Herb  Phenology 

Herb  phenology  was  studied  by  repeated  sampling  of  permanently 
marked  quadrats.  The  number  of  individuals  in  each  quadrat  was 
counted  and  separated  into  eight  growth  stages  (phenophases) :  Vege- 
tative stage,  production  of  culms,  flower  and  inflorescence  buds, 
blossoming,  unripe  seeds  and  fruits,  ripe  seeds  and  dispersal, 
yellowing  of  leaves,  death  or  partial  dieback. 


A. 3. 1.6   Shrub  Stem  Growth  Studies 

The  study  of  shrub  stem  growth  has  been  conducted  by  repeated 
measurement  of  marked  twigs  on  the  major  shrub  species  (Harvey  1972) 
Individual  plants  located  inside  and  outside  of  the  fences  at  the 
intensive  study  plots  were  studied  to  evaluate  the  effect  of  deer 
browsing  on  stem  development. 
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A. 3. 2   Quality  Assurance 

Quality  assurance  in  vegetation  studies  focuses  primarily  on 
the  experience,  carefulness,  and  consciousness  of  the  people  in- 
volved in  data  collection.  The  field  equipment  which  has  been  used 
for  data  collection  on  Tract  C-b  consists  primarily  of  non-sophisti- 
cated tools  which  require  very  little  calibration.  Of  greater 
importance  is  the  experience  of  the  field  personnel  collecting  the 
data.  All  technicians  were  trained  under  the  guidance  of  the  prin- 
cipal investigator  in  order  to  maximize  continuity  of  data  collec- 
tion. In  the  laboratory,  weighings  were  made  with  quality  balances 
(Mettler)  in  order  to  obtain  the  most  accurate  values  possible. 

Data  summarization  was  conducted  by  a  person  familiar  with  the 
area  who  also  was  trained  to  recognize  aberrant  values  within  data 
sets.  Where  possible,  data  sets  were  doubly  summarized  and  cross- 
checked in  order  to  insure  accuracy. 

Overall  data  quality  was  continually  checked  as  analyses  and 
report  preparation  progressed.  Any  data  sets  or  values  which  seemed 
inconsistent  with  other  obtained  values  or  biological  processes  on 
the  Tract  were  rechecked  for  accuracy  relative  to  the  manner  in 
which  the  data  sets  were  collected  and  summarized. 
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A. 4  Animals 

A. 4.1  Big  Game 

A. 4. 1.1  Methods 

A. 4. 1.1.1  Pellet-Group  Studies 

Sixteen  transects  were  used  during  the  first  year  of  baseline 
study  for  measurements  of  deer  pellet -groups.  This  number  was  in- 
creased to  seventeen  the  second  year  by  adding  an  additional  line 
in  the  pinyon- juniper/bottomland  sagebrush  ecotone  to  satisfy 
requirements  of  sampling  adequacy  following  the  recommendations 
of  Overton  and  Davis  (1969).  The  designation,  "pinyon- juniper/ 
bottomland  sagebrush  ecotone,"  replaces  "valley  sagebrush"  which 
was  used  for  reporting  the  first  year's  results  (Annual  Summary, 
Table  V-l).  The  newer  designation  is  preferred  since  these  lines 
cut  across  habitat  gradients  with  few  plots  being  within  the 
valley  (bottomland)  sagebrush  habitat  type.  Total  number  of  deer 
pellet  plots  for  each  habitat  type  sampled  is  located  in  Table 
3-4-1,  Section  3.4.1.5.2. 

Definitions  of  the  remaining  habitat  types  also  became  more 
firmly  established  the  second  year,  resulting  in  the  field  team's 
assigning  certain  pellet-group  plots  to  different  habitat  types 
the  second  year.  Inconsistencies  which  exist  between  the  number 
of  pellet-group  plots  reported  for  each  habitat  type  in  1975 
(Annual  Summary  Table  V-l)  and  the  number  reported  in  the  Final 
Report  (Table  3-4-1)  are  therefore  due  to  the  reclassification  of 
habitat  type  for  certain  pellet-group  plots. 


A.4.1.1.2  Production  and  Utilization  of  Key 
Browse  Plants 

Ocular  and  tagging  methods  used  to  estimate  shrub  production 
and  utilization  were  modified  the  second  year  of  baseline  study. 
Estimates  of  vegetation  cover  by  the  ocular  method  were  not  used 
the  second  year,  since  these  estimates  were  available  from 
vegetation  studies.  Shrub  tagging  methods  used  for  estimating 
new  shoot  growth  consumed  by  deer  were  modified  to  provide 
adequate  sample  sizes  for  bitterbrush  and  mountain  mahogany. 
Data  on  sagebrush  were  not  used  because  of  uncertainties  regarding 
the  location  of  new  shoot  growth. 
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A. 4. 1.2  Quality  Assurance 

Data  quality  assurance,  as  it  concerns  big  game  and  medium- 
sized  mammal  studies,  centered  on  insuring  that  methods  were 
repeatable  and  that  the  recording  and  analyzation  of  data  were 
accurately  performed.  This  was  accomplished  by  permanently 
marking  field  study  plots  and  by  recording  these  locations  on  a 
map.  Field  data  were  duplicated  to  insure  against  loss. 
Statistical  tests  were  conducted  on  a  programmable  calculator  and 
results  verified  using  tested  programs.  Data  for  presentation 
were  checked  against  original  copy  to  insure  against  typographical 
error. 


A. 4.2  Small  Mammals 

A.  4. 2.1  Methodology 

A. 4. 2. 1.1  Population  Estimation  of  Small  Mammals 
on  Tract  C-b 

On  quantitative  Grids  1  and  2,  4"  x  4"  x  14"  Smith  live 
traps  were  placed  at  15  meter  intervals  on  an  inner  10  x  10  grid 
resulting  in  a  total  of  100  traps.  A  perimeter  line  without 
traps  and  a  dense  line  were  established  at  15  meters  and  30 
meters,  respectively,  outside  the  inner  grid.  Traps  on  the 
dense  line,  designated  X  line,  were  also  spaced  at  15  meter 
intervals  for  a  total  of  52  traps.  Total  area  within  the  inner 
grid  and  perimeter  line  was  2.72  hectares  (Smith  et  al.  1972) 
(Figure  3-4-9). 

Traps  were  baited  with  rolled  oats  and  a  wad  of  cotton  was 
placed  at  the  rear  of  each  trap  for  bedding  material  to  minimize 
the  number  of  deaths  from  hypothermia  during  cold  weather.  To 
provide  cover  during  inclement  weather  and  shade  during  warm  day- 
light hours,  plywood  "A"  frames  were  installed  over  traps  during 
the  1976  trapping  period. 

Trapped  animals  were  marked  by  two  different  methods. 
Animals  too  small  to  be  successfully  ear  tagged,  i.e.,  deer  mice, 
voles,  chipmunks,  were  sequentially  toe  clipped.  Larger  animals, 
i.e.,  rabbits,  squirrels,  woodrats,  were  ear  tagged  with  sequentially 
numbered  monel  tags.  During  the  second  year  of  trapping  it  became 
evident  that  ear  tags  had  not  remained  attached  between  trapping 
periods,  and  it  was  not  possible  to  record  recaptured  animals  by 
their  original,  numbered  tags.  The  use  of  numbered  ear  tags  was 
therefore  discontinued  and  toe  clipping  was  used  for  larger 
animals  as  well  as  the  smaller  mammals.  On  larger  animals  a 
single  toe  was  clipped  during  each  trapping  period  which  resulted 
in  unique  marks  for  each  trapping  period  but  did  not  supply 
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unique  marks  for  individual  animals.  Multiple  toe  clips  were 
avoided  in  order  to  prevent  excessive  blood  loss  and  stress  to 
the  larger  animals.  Because  the  single  toe  clip  mark  did  not 
allow  the  use  of  the  EM- 2  population  estimate  for  squirrels  and 
woodrats,  the  Lincoln  Index  was  used  as  an  alternate  population 
estimator  for  these  larger  small  mammals. 

Traps  were  operated  on  the  two  quantitative  grids  for 
three  days  during  the  months  of  June  and  July  and  for  five  to 
eight  days  during  the  months  of  May  and  August-September.  A 
five  to  eight  day  trapping  effort  was  necessary  to  yield  reliable 
population  estimates  based  upon  recapture  percentage  and  studies 
by  Smith  et  al.  (1971)  and  D.  H.  Smith  (pers.  comm.  1975). 
Maximum  trapping  effort  was  concentrated  in  May  to  assess  the 
reproductive  condition  of  the  population  and  in  August -September 
to  assess  the  dispersal  of  subadults. 

The  EM- 2  stochastic  population  model  (Jorgensen  1976)  was 
used  to  calculate  small  mammal  densities  on  each  grid.  This 
model  requires  capture -recapture  data  and  is  based  upon  the 
following  assumptions: 

1)  the  animals  and  their  respective  age  and  sex  classes 
are  distributed  randomly; 

2)  the  process  of  trapping  and  marking  has  no  effect 
upon  the  likelihood  that  the  animal  will  be  recaptured; 

3)  all  animals  in  all  classes  are  trappable  and  their 
respective  behavioral  response  to  the  trap  is  the  same;  and 

4)  the  population  for  all  age  and  sex  classes  does  not 
change  during  the  trapping  period  (Jorgensen  et  al.  1971). 

The  determination  of  which  animals  are  actually  residents 
of  the  grid  and  should  be  included  as  part  of  the  grid  density 
estimate  is  made  according  to  the  laws  of  probability  and  by 
use  of  the  X  dense  line.  All  animals  captured  less  than  60 
percent  of  the  time  on  the  dense  line  are  considered  to  be 
residents  within  the  grid  and  surrounding  perimeter  line  (Smith 
et  al.  1972).  The  use  of  a  single  dense  line  in  this  study  is 
a  modification  of  the  original  dense  line  design.  Smith  et  al. 
(1972)  utilized  a  system  consisting  of  three  dense  lines  (X,Y,Z). 
However,  studies  by  Merino  et  al.  (1974)  show  that  a  single 
dense  line  (X)  with  the  same  inner  grid  and  perimeter  line 
functions  satisfactorily  in  assessing  grid  residency  of  individual 
animals. 

The  EM- 2  differs  from  the  methods  of  other  estimators 
(Hayne  1949;  Jolly  1963,  1965)  by  further  partitioning  certain 
variables  such  as  dispersal  (emigration  and  immigration) ,  death 
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rates,  trap  avoidance,  and  animal  trap  relationships.  The  EM- 2 
method  thereby  obtains  a  more  reliable  estimate. 

The  estimated  number  of  marked  animals,  Mj_  is  determined 
according  to  the  formula: 

(Eq.  No.  4-1) 
M±   =  I     (nj+kj-m-j-lj-rj)  -  MD^ 

M 

where:  n-j  =  the  number  of  animals  caught  on  day  i  (i.e.,  the 
sample  size  on  day  i) 

m.:  =  number  of  marked  animals  caught  alive  on  day  i 

lj  =  number  of  marked  animals  that  left  the  grid  on  day  i 

k-  =  number  of  animals  that  immigrated  to  the  grid  and 
took  up  residency 

r^  =  number  of  animals  that  die  in  traps  on  day  i 

The  estimated  number  of  marked  animals  assumed  dead,  MD^,  is 
adjusted  for  the  probability  of  trap  avoidance,  emigration,  and 
death.  Additional  formulae  for  the  above  probabilities  are 
given  in  Jorgensen  et  al.  (1972). 

The  population  size  of  the  grid  is  then  estimated  by  the 
formula: 

(Eq.  No.  4-2) 
Ni=  (ni  +  !  +  k±   +  ±) 

^i  +  1  +  ki  +  l) 

* 

With  the  assumption  that  a  stable  population  exists  during 
a  trapping  period,  the  population  estimate  for  the  last  day  of 
trapping  is  used  since  it  includes  all  possible  trapping  data 
and  is  therefore  considered  the  best  estimate  (Jorgensen  et  al. 
1972). 

Density,  in  animals  per  hectare,  is  then  determined  by 
dividing  the  area  (2.72  hectares)  into  the  population  estimate, 
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Confidence  intervals  for  the  population  estimate  are  deter- 
mined according  to  methods  described  by  Burnham  (1975,  unpublished 
manuscript) .  The  reciprocal  of  the  variance  of  the  population 
estimator  is  first  calculated  by  the  following  formula: 


(Eq.  No.  4-3) 
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where:  N  =  population  estimate  of  the  last  day 

n^  =  total  captures  on  day  i 

Mj_  =  number  marked  in  the  population  at  the  start  of 
the  itn  trapping  day  (Burnham  1975) 

Continuing  to  use  reciprocal  values,  the  formula  for  determining 
confidence  values  is  then  utilized  in  the  following  manner: 

(Eq.  No.  4-4) 

cTTT  =  jj  ±  C2)  (/VT  ) 

N 

where:  N    =  the  population  estimate 

V  1  =  equation  (4-3) 

N 

C.I.  =  confidence  interval  at  95  percent  level  of 
confidence 

The  final  step  in  confidence  interval  determination  with  this 
method  consists  of  finding  the  reciprocal  of  the  upper  and  lower 
limits.  This  results  in  asymetrical  confidence  intervals. 

The  Lincoln  Index  was  used  to  estimate  the  population  size 
of  squirrels  during  the  1976  trapping  period.  This  method, 
which  utilizes  mark  and  recapture,  has  the  following  assumptions 
(Overton  1969): 

1.  There  exists  a  population  of  animals  containing  N 
individuals 

2.  M  of  these  individuals  are  marked 
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3.  There  exists  a  sample  of  n  observations  of  animals 
from  the  population  with  X  observations  of  marked 
animals 

4.  The  average  probability  of  observing  a  marked  animal 
is  equal  to  the  average  probability  of  observing  an 
unmarked  animal. 

The  population  was  estimated  according  to  the  following  formula: 

,   .  (Eq.  No.  4-5) 

N  =  X 

where:  A  =  (n)  (m) 

n  =  number  of  animals  in  the  sample 

X  =  number  of  marked  animals  in  the  sample 

M  =  number  of  marked  animals  in  the  population 

Density  estimates  are  calculated  by  dividing  the  effective 
trapping  area  (1.17  hectares)  into  the  population  estimate.  In 
this  case  the  effective  trapping  area  is  assumed  to  be  the  inner 
grid  bordered  on  all  sides  by  the  radius  of  the  average  home 
range.  Average  home  range  of  the  golden  mantled  ground  squirrel 
is  reported  to  be  200  meters  (Burt  and  Grossenheider  1964) . 

Confidence  intervals  for  population  estimates  of  golden 
mantled  ground  squirrels,  where  N  <  50,  were  obtained  from 
tables  in  Chapman  (1948).  These  values  are  U  and  L;  where  U  = 
upper  limit  and  L  =  lower  limit.  The  final  formulae  for  cal- 
culation of  confidence  limits  are: 

C.L.  upper  =  (A)  (U)  (Eq.  No.  4-6) 

C.L.  lower  =  (A)  (L)  (Eq.  No.  4-7) 


A.4.2.1.2  Estimation  of  Relative  Abundance  as 

Represented  by  Trap  Success  on  Satellite 
Grids 

On  Satellite  Grids  1,  3,  4,  7,  and  8  the  trapping  grid 
design  consisted  of  a  4  x  6  array  of  Smith  live-traps  placed  at 
15  meter  intervals.  Constraints  imposed  by  vegetation  and  terrain 
resulted  in  modification  of  this  trapping  grid  design  on  the  re- 
maining satellites.  Traps  on  Grids  5  and  9  were  set  in  a  2  x  12 
array;  Grid  2  at  West  Stewart  Creek  consisted  of  three  rows  of 
eight  traps;  Grid  6,  in  Upper  Sorghum  Gulch,  consisted  of  a 
single  row  of  24  traps. 
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In  1976,  Grids  1  and  8,  Piceance  and  Willow  Creeks,  were 
enlarged  from  24  traps  to  50  traps  in  a  2  x  25  array.   In 
addition,  a  mark  and  recapture  program  was  instituted  in  an 
attempt  to  quantitatively  assess  the  microtine  population. 

Traps  were  baited  with  rolled  oats  in  the  evening  and 
checked  for  animals  the  following  morning.  With  the  exception 
of  microtines  on  Grids  1  and  8,  animals  were  released  without 
marking.  Information  was  recorded  concerning  species,  sex,  age, 
and  reproductive  condition.  Trapping  periods  varied  from  one 
to  four  days. 

Trap  success,  i.e.,  the  number  of  animals  captured  during  a 
given  trapping  period  divided  by  the  number  of  trap  nights  was 
calculated  for  each  small  mammal  species.  The  percentage  trap 
success  was  then  used  to  compare  the  relative  abundance  of  each 
species  between  satellite  grids.  The  general  activity  of  animals, 
which  is  often  related  to  weather  (especially  temperature ) ,  or 
such  factors  as  bait  response  and  trap  avoidance  may  affect  trap 
success  appreciably.  However,  since  comparisons  of  trap  success 
were  limited  to  similar  trapping  periods  and  trapping  methods 
were  consistent  between  grids,  trap  success  was  considered  to  be 
an  acceptable  representation  of  relative  abundance.  When  the 
trap  success  was  maintained  at  consistently  high  or  low  levels 
over  extended  periods  of  time,  i.e.,  an  entire  active  season, 
independent  of  weather,  then  trap  success  was  also  considered 
a  reliable  estimate  of  relative  abundance  between  trapping  periods 
as  well  as  within  a  given  trapping  period. 


A.4.2.1.3  Determination  of  Reproductive  Condition 

Reproductive  condition  of  male  rodents  captured  on  Grids  1, 
2,  and  on  satellite  grids  was  estimated  by  examining  the  position 
of  their  testes.  Only  males  with  scrotal  testes  were  rated  as 
reproductive ly  active. 

Females  were  rated  as  reproductively  active  if  they  were 
pregnant,  lactating  with  swollen  vulva,  with  mucus  plug  in  vaginal 
orifice,  or  with  regressed  but  open  vulva  orifice. 

The  number  of  embryos  produced  per  reproductive  female  and 
the  number  of  recent  placental  scars  was  determined  for  the 
least  chipmunks  and  deer  mice  collected  from  snap  trap  lines 
near  Grids  1  and  2.  These  two  species  were  selected  for  more 
detailed  studies  of  reproductive  systems  due  to  their  abundance 
and  widespread  distribution  as  discussed  for  the  studies  of  their 
food  habits. 
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Uterine  horns  of  all  females  were  examined  for  embryos  from 
May-August  1976.  Embryo  counts  provided  an  accurate  estimate  of 
true  litter  size,  as  contrasted  to  estimates  from  trapping  data, 
which  may  be  influenced  by  subadult  trap  avoidance  and  juvenile 
mortalities. 

The  uterine  horns  were  also  examined  for  recent,  i.e., 
current  reproductive  season,  placental  scars.  However,  these 
observations  were  made  only  for  females  collected  during  late 
summer,  August -September  1975,  after  litter  production  had 
ceased.  Therefore,  by  dividing  the  mean  number  of  placental 
scars  by  the  mean  number  of  embryos  per  female  an  estimate  of 
the  number  of  litters  for  the  current  reproductive  season  was 
obtained. 


A. 4. 2. 1.4  Measurement  of  Live  Body  Weights 

Live  body  weights  of  animals  were  recorded  in  the  field, 
on  Grids  1  and  2,  with  a  Pesola  spring  scale  read  to  the  nearest 
.5  gram.  The  mean  live  weights  of  females  were  computed  separately 
for  pregnant  and  lactating  female  adults,  non-pregnant  female 
adults  and  female  subadults.  Mean  live  weights  were  also  computed 
separately  for  male  adults  and  male  subadults,  but  not  for 
reproductive  male  adults  since  they  did  not  vary  appreciably  from 
non- reproductive  male  adults. 

Live  body  weights  were  measured  twice  during  each  repro- 
ductive season,  i.e.,  May  and  August -September,  to  obtain  mean 
live  weights  for  the  reproductive  population  in -May  and  for  the 
post  reproductive  population  which  included  dispersing  subadults. 


A. 4. 2. 1.5  Calculation  of  Home  Range  Size 

Home  range  size  was  calculated  for  the  deer  mouse  and  the 
least  chipmunk  on  permanent  animal  trapping  Grids  1  and  2.  A 
capture  history,  indicating  date  and  location  of  all  captures, 
was  compiled  for  all  marked  animals.  Those  animals  which  met 
the  following  criteria  were  initially  selected  for  home  range 
calculations:  1)  a  minimum  of  ten  captures;  2)  captures  repre- 
senting three  different  locations;  3)  no  greater  than  50  percent 
of  captures  at  one  location;  4)  less  than  25  percent  captures 
located  on  the  perimeter  (X-line,  Figure  3-4-9,  Section  3.4.3.4); 
and  5)  no  apparent  shifts  in  home  ranges. 

Initial  observations  indicated  that  few  animals  met  the 
criteria  of  ten  captures.  Therefore,  to  improve  the  sample  size, 
those  animals  with  five  or  more  captures  were  subsequently  in- 
cluded in  the  data  base.  Statistical  comparisons  (t-test)  were 
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conducted  to  determine  if  significant  differences  existed  between 
sigma  values  calculated  for  those  individuals  with  ten  captures 
and  those  individuals  with  less  than  ten  captures.  The  comparisons 
showed  that  when  female  deer  mice  with  less  than  ten  captures  from 
Grid  1  are  included,  there  is  a  significant  shift  in  the  sigma 
value  from  the  females  with  greater  than  ten  captures.  All  other 
comparisons  were  insignificant,  indicating  that  one  could  compute 
home  range  values  from  five  or  more  captures. 

An  initial  calculation  was  made  to  determine  the  center  of 
activity,  i.e.,  a  mean  location  from  which  all  captures  radiate 
(Hayne  1949).  Home  range  size  was  then  calculated  by  the  method 
of  Calhoun  and  Casby  (1958)  which  utilizes  the  standard  deviation 
of  the  normal  distribution  function,  sigma: 
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E  (X.  -  X..)2  +  (Yt  -  Yi:j): 
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(Eq.  No.  4-8) 
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where :  K- 


Xij  ^d  Yi3 


2  (Ki  -  1) 

=  number  of  captures  of  ith  animal 

•  =  position  of  itn  animal  on  jtn  capture 

Tli is  sigma  represents  the  radius  of  a  circle  within  which  39  per- 
cent of  an  animal's  activity  has  a  probability  of  occurring. 
Similarly,  a  two- sigma  radius  will  indicate  an  86  percent 
probability  of  presence,  and  a  three-sigma  radius  a  probability 
of  99  percent. 

After  a  sigma  computation  for  each  animal,  a  final  check 
of  the  recapture  radii  was  conducted  in  order  to  determine  if 
any  of  the  captures  represented  a  long-distance  excursion.  The 
radii  were  converted  to  standard  Z  (Calhoun  and  Casby  1958)  and 
compared  to  the  computed  sigma.  If  the  Z  was  five  times  greater 
than  sigma  (Maza  et  al.  1973)  that  capture  was  identified  as  a 
long-distance  excursion.  It  was  then  eliminated  from  the  capture 
history  and  a  new  value  of  sigma  determined.  Following  determin- 
ation of  sigma  for  each  animal  a  mean  value  for  each  species  at 
each  site  was  determined. 

There  are  two  assumptions  underlying  the  bivariate  normal 
distribution  tested.  These  assumptions  are:  X  independent  of  Y, 
and  variances  of  X  and  Y  are  equal.  Tests  I,  II,  and  III 
(Calhoun  and  Casby  1958)  were  conducted  to  test  individually  and 
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then  in  combination,  the  assumption  that  X  was  independent  of  Y 

(Eq.  No.  4-9) 
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(Eq.  No.  4-10) 


and  the  assumption  that  the  variances  of  X  and  Y  were  equal  or 
a2x  =  a2  (x  and  y  being  the  coordinates  of  the  capture  points) : 


■2  In  X  =   Ki  In  (Sy  +  Sy)1 
4SxSy 


(Eq.  No.  4-11) 


(Eq.  No's.  4-12 
and  4-13) 


where:  Sy  =  Ki   ^..-^ 


Ki 
Sx  =  Z   (xrx)' 


Statistical  comparisons  utilizing  the  t-test  (Zar  1974)  were 
computed  to  determine  any  significant  differences  between  sexes, 
age  classes,  species,  and  site. 


A. 4. 2. 1.6  Determination  of  Survivorship  and 
Turnover  Rates 

Survivorship  of  the  least  chipmunk,  Uinta  chipmunk  and  the 
deer  mouse  was  calculated  for  animals  captured  on  Grids  1  and  2. 
The  mark  and  recapture  methodology  used  for  density  estimates 
was  employed  to  compile  a  monthly  recapture  history  of  each 
marked  animal.  The  recapture  history  included  the  trapping 
periods  from  August  1974-August  1976. 
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For  the  purpose  of  this  analysis,  the  persistence,  i.e., 
length  of  time  between  first  capture  and  last  capture,  was 
termed  minimum  survivorship  since  several  factors  may  have 
resulted  in  an  underestimate  of  the  actual  life  span  of 
individuals.  Since  grids  were  not  fenced,  dispersal  of  animals 
out  of  the  trapping  area  undoubtedly  contributed  to  under- 
estimation of  survivorship  by  some  factor  which  represented  the 
dispersal  rate.  Secondly,  because  the  age  of  animals  when  first 
captured  was  not  known,  the  calculated  minimum  survivorship  only 
indicates  the  number  of  months  the  individual  animals  were 
trapped,  and  does  not  include  the  number  of  months  an  animal  had 
survived  before  it  was  first  trapped.  Third,  no  trapping  was  attempt- 
ed during  winter  months  (October-April).  Therefore,  individuals 
which  may  have  survived  an  undetermined  number  of  months  during 
the  winter  but  did  not  survive  until  the  first  trapping  period 
the  following  spring  (May),  were  considered  removed  from  the  grid 
in  the  last  month  of  fall  trapping  (September) .  Animals  which 
died  in  the  traps  or  animals  still  alive  in  the  last  trapping 
period  were  not  included  in  the  analysis. 

The  total  number  of  animals  marked  was  compiled  and  then 
the  number  that  disappeared  after  one  month,  after  two  months, 
etc. ,  was  determined.  This  frequency  distribution  was  converted 
to  percentage  values;  the  total  sample  represented  by  100  percent. 
Using  the  curves  based  on  percentages  permitted  comparisons  of 
different  species  and  between  grids. 

Since  the  life  spans  were  not  normally  distributed,  a 
logarithmic  transformation  was  made  for  determination  of  mean 
survivorship  used  in  the  statistical  analysis.  The  mean  survivor- 
ship (mean  life  span,  French  et  al.  1967)  was  considered  to  be 
the  antilog  of  the  sum  of  all  the  log  life  spans  in  the  sample 
divided  by  the  number  of  animals  (French  et  al.  1967)  and  was 
calculated  according  to  the  following  formula: 

(Eq.  No.  4-14) 

login  survivorship- 

10  I  r     -i 

i-1        N  } 

where :  survivorship^  =  the  number  of  months  animal  i  was  observed 

N  =  number  of  animals 
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A. 4. 2. 1.7  Food  Habit  Studies 

The  deer  mouse  and  least  chipmunk  were  species  selected  for 
study  of  small  mammal  food  habits  because  they  represented  the 
most  abundant  and  most  widely  distributed  rodents  in  the  study 
area.  Together  they  comprised  85  percent  of  all  animals  marked 
on  the  two  quantitative  grids  and  were  therefore  the  major  small 
mammal  consumers  of  primary  production  on  Tract  C-b. 

Museum  special  snap  traps  were  used  to  collect  animals  for 
analysis  of  diet  items.  Snap  lines  consisted  of  25  traps  located 
near  Grids  1  and  2.  All  animals  captured  were  immediately  frozen 
to  terminate  the  digestive  process  and  transported  to  the  lab- 
oratory for  analysis. 

In  the  laboratory,  stomach  contents  of  animals  were  emptied 
into  a  Petri  dish  containing  alcohol  and  examined  under  120-power 
magnification.  The  material  within  the  dish  was  sufficiently 
agitated  to  insure  randomization.  Fifty  squares  (13mm  x  13mm) 
were  systematically  observed  in  each  Petri  dish.  The  relative 
frequency  (R)  of  each  of  the  three  diet  categories  (I  =  Insects, 
S  =  Seeds,  G  =  Greenery)  was  calculated  by  using  the  formula: 


(Eq.  No.  4-15) 


N 

£F  (q) 

n=ln 

R  (q)  = 


N 

Z{Fn(I)  +  Fn(S)  +  Fn(G)}   • 
n=l 

where:  F   =  the  frequency  of  the  diet  category 

C^  =  one  of  the  three  diet  categories  (repeated  for 
each) ,  and 

N   =  the  number  of  stomachs  examined  for  that  species 
of  rodent 
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A. 4. 3  Birds 

A.  4. 3.1  Methodology 

A.4.3.1.1  Songbirds 

A. 4.3.1.1.1  Quantitative  Songbird  Censuses 

Quantitative  censuses  of  songbirds  and  certain  nonsongbirds 
residing  in  or  utilizing  major  vegetation  types  on  Tract  C-b  and 
adjacent  land  were  conducted  during  11  sampling  periods  from 
October  1974  to  July  1976.  Ten  habitats  were  censused  for 
species  composition  and  abundance  according  to  the  schedule 
specified  in  Table  3-4-18,  Section  3.4.4.3.1.  Descriptions  of 
sampled  habitats  are  given  in  Table  3-4-19,  Section  3.4.4.3.1, 
and  their  locations  are  depicted  on  Pocket  Figure  3-4-13. 

During  each  of  the  first  seven  sampling  periods,  Transects  1-4. 
5A,  6,  7A,  and  8  were  censused  a  single  time.  However,  based  on 
analyzed  results  of  these  censuses,  after  completion  of  the  first 
year  of  censusing  the  intensity  of  sampling  and  some  original 
transect  locations  were  adjusted  as  appropriate  to  improve  data 
interpretability  and  usefulness.  The  "Upland  Sagebrush  Vegetation 
Plot"  transect  (Transect  7A)  was  eliminated  because  its  size  was 
inadequate  for  meaningful  censusing.  This  stand  was  not  large 
enough  to  allow  for  an  800  m  linear  transect,  nor  could  upland 
sagebrush  stands  of  sufficiently  large  coverage  for  effective 
censusing  be  located  within  the  study  area.  A  stand  of  upland 
transition  habitat  (Transect  7B)  of  mixed  pinyon- juniper  and 
sagebrush  was  selected  as  an  alternate  site  (Figure  1) ,  and  was 
censused  in  February,  April,  and  late  May  1976.  This  habitat 
type  has  a  much  greater  coverage  and  distribution  in  the  study 
area  than  does  upland  habitat  dominated  by  big  sagebrush  alone, 
and  therefore  is  more  suitable  for  sampling  the  avian  communities 
representative  of  the  Tract  C-b  area. 

The  Middle  Sorghum  Gulch  transect  (Transect  5A)  was  eliminated 
because  it  did  not  conform  to  the  requirement  of  general  uniformity 
of  physiography  and  vegetation  for  stands  used  in  this  type  of 
quantitative  censusing  (Emlen  1971).  Transect  5A  followed  a  rocky 
drainage  bottom  and  then  traversed  a  fairly  steep  slope  of  sparse 
pinyon- juniper  woodland.  This  transect  was  replaced  with  one  that 
traverses  a  west- facing  slope  of  relatively  homogeneous  pinyon - 
juniper  woodland  (Transect  5B) .  The  location  of  the  new  transect 
is  depicted  on  Pocket  Figure  3-4-13. 

The  four  principal  habitat  types  on  Tract  C-b  and  adjacent 
areas  are  the  pinyon- juniper  woodland,  chained  pinyon -juniper 
woodland,  bottomland  sagebrush,  and  riparian  meadow  communities 
bordering  creeks.  Because  these  four  habitats  support  the 
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majority  of  bird  species  and  bird  numbers,  the  sampling  effort 
on  transects  traversing  them  was  increased  during  the  second 
year  of  census ing.  Transects  1,  2,  3,  4,  and  5B  were  each 
sampled  three  times  on  consecutive  days  and  at  similar  times 
during  the  eighth,  ninth,  and  tenth  censusing  period.  Censusing 
the  five  transects  in  triplicate  aided  in  identifying  the  within- 
season  variability  of  the  avian  population  residing  along  a 
transect.  For  example,  the  likelihood  of  encountering  mobile 
flocks  and  intermittently  active  birds  increases  with  more  exposure 
to  an  area. 

At  each  of  the  census  sites,  a  strip  transect  census  pro- 
cedure was  used  to  provide  data  from  which  bird  densities  were 
calculated.  The  particular  technique  employed  consists  of 
slowly  walking  through  a  strip  approximately  800  m  long  and  122  m 
to  244  m  wide. 

During  the  first  seven  sampling  periods,  the  transects  at 
the  eight  census  sites  were  800  m  long  and  244  m  wide.  However, 
based  on  the  results  of  these  censuses,  the  transect  widths  were 
adjusted  at  some  sampling  locations  so  as  to  sample  a  fairly 
homogenous  habitat,  as  was  recommended  by  Emlen  (1971).  Three 
transects  (3,  6,  and  8)  were  decreased  in  width  from  244  m  to 
122  m.  Because  detections  of  most  songbirds  beyond  the  122  m 
category  rarely  contribute  more  than  a  minor  proportion  of  the 
total  count  (Emlen  1971) ,  the  elimination  of  the  122m  to  244  m 
distance  category  was  not  deemed  as  detrimental  to  the  censusing 
effort  as  was  the  continued  sampling  of  mixed  habitat  types  by  a 
single  transect.  A  Wilcoxon  signed  rank-sum  test  (Lehman  1975) 
was  used  to  compare  the  density  estimates  of  breeding  species 
obtained  on  the  transects  that  had  width  adjustments.  The 
Wilcoxon  signed  rank-sum  test  was  applied  to  16  paired  estimates 
using  a  normal  approximation  accounting  for  tied  ranks  and  zero 
differences.  It  was  found  that  modifying  the  strip  widths  leads 
to  no  significant  change  in  population  estimates  (Table  3-4-22 
Section  3.4.4.5.2). 

The  population  density  estimates  for  species  observed  on 
strip  transects  are  determined  by  one  of  three  methods  described 
by  Emlen  (1971),  depending  on  the  conspicuousness  of  the  species 
to  the  observer.  Since  the  validity  of  any  of  these  methods 
varies  for  different  species,  professional  judgment,  based  on 
experience  with  the  conspicuousness  of  various  species  within 
different  habitats  during  different  seasons,  is  used  in  selecting 
the  best  density  estimator. 

For  species  which  are  associated  with  distinctive  habitat 
types,  are  conspicuous,  and  occupy  large  activity  areas,  Method 
"A"  usually  provides  the  best  density  estimate.  This  method 
assumes  that  because  of  their  conspicuousness  and  activity,  all 
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individuals  occupying  the  strip  transect  area  are  tallied  by  the 
censuser.  Thus,  the  method  simply  involves  division  of  the  total 
number  of  individuals  seen  on  the  transect  by  the  total  area  of 
the  transect  to  obtain  estimates  of  number  per  km^.  To  determine 
number  per  hectare  (#/ha) ,  a  factor  of  0.1  is  multiplied  by  the 
number  of  birds  observed. 

Method  "B"  recognizes  that  most  species  become  less  and  less 
conspicuous  over  distance  and  therefore  have  a  decreasing  probability 
of  being  recorded  with  increasing  distance  from  the  transect  route. 
Thus,  a  coefficient  of  detectability  (CD.),  the  proportion  of  a 
species'  population  which  is  ordinarily  detected  by  an  observer, 
is  used  to  adjust  the  estimate  obtained  by  Method  "A".  The  coefficient 
of  detectability  is  based  on  the  distribution  of  detection  points 
perpendicular  to  the  transect.  The  transect  route  bisects  the 
transect  area,  which  is  divided  into  a  series  of  strips  parallel  to 
the  central  route.  The  strip  widths,  presented  as  distances  from 
the  central  transect  route,  are  0  -  8  m,  8  -  15  m,  15  -  30  m, 
30  -  61  m,  61  -  122  m,  respectively.   It  is  assumed  that  all 
individuals  of  a  species  observed  in  strips  preceding  and  including 
the  strip  containing  the  greatest  number  of  birds  for  that  species 
represent  the  total  number  of  birds  present  within  those  strips. 
This  sum,  termed  the  basal  plateau  level,  is  extrapolated  to  the 
limits  of  the  entire  census  band  (800  m  by  122  in  or  244  m)  so  that 
the  resulting  figure  represents  the  projected  number  of  birds  for 
a  species  within  the  entire  transect.  Coefficients  of  detectability 
were  then  determined  by  dividing  the  observed  number  of  birds  within 
the  transect  by  the  projected  number.  The  CD.  thus  represents  the 
efficiency  of  the  census  for  a  particular  species.  Dividing  the 
density  estimates  obtained  in  Method  "A"  by  the  coefficient  of 
detectability  provides  an  adjusted  population  density  estimate 
(Emlen  1971). 

The  coefficients  of  detectability  presented  in  this  report 
differ  slightly  from  those  presented  in  previous  reports  (C-b 
Shale  Oil  Project,  1976a,  1976b,  1976c,  1976d).  Previously, 
little  historical  data  were  available  on  the  detectability  of  each 
species  within  each  habitat  during  each  season,  so  coefficients 
of  detectability  were  determined  directly  from  the  data  collected 
during  each  sampling  period.  This  resulted  in  different  yearly 
coefficients  for  a  species  within  a  habitat  type  during  a  particular 
season.  However,  the  detectability  of  a  species  should  only  vary 
between  different  habitats  and  different  seasons,  not  within  a 
particular  habitat  and  season  (Emlen  1971).  To  alleviate  this 
variability,  the  two-year  seasonal  data  for  each  habitat  type  were 
combined  with  data  from  strip  transects  recently  conducted  within 
similar  habitat  types  in  northwestern  Colorado  (Ecology  Consultants 
Incorporated,  1976a,  1976b;  Rio  Blanco  Oil  Shale  Project  1976a, 
1976b,  1976c,  1976d;  Rocky  Mountain  Energy  Company  1976;  Stearns - 
Roger,  1975;  Union  Oil  Company  of  California  1975).  New  coefficients 
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of  detectability  were  then  calculated  using  exactly  the  same 
procedure  and  the  population  density  estimates  were  adjusted 
accordingly. 

When  the  assumption  of  complete  censusing  of  birds  of  a 
species  close  to  the  transect  route  cannot  be  met,  such  as  in 
instances  of  particularly  shy  or  retiring  species,  Method  "C" 
is  employed  for  density  estimation.  This  method  involves 
multiplication  of  the  estimate  obtained  in  Method  "B"  by  an 
additional  adjustment  factor,  the  basal  detectability  adjustment. 
This  method  adjusts  for  those  species  whose  conspicuousness 
diminishes  rapidly  past  some  critical  distance  from  the  transect 
route;  these  birds  may  not  be  seen  unless  they  flush  nearly 
underfoot.  Emlen  (1971)  suggested  that  the  basal  detectability 
adjustment  should  rarely  exceed  1.2  for  wintering  birds  and 
should  average  about  1.5  for  breeding  bird  populations  because 
of  the  inactivity  of  females  and  the  intermittent  singing  of  the 
males.  For  those  species  warranting  this  correction,  values  of 
1.2  and  1.5  were  applied  for  wintering  and  breeding  birds, 
respectively. 

Once  a  population  density  estimate  was  computed,  it  was 
used  to  determine  the  percentage  relative  abundance  (%  R.A.) 
for  each  species.  As  employed  here,  %   R.A.  is  defined  as 
follows : 

(Eq.  No.  4-16) 

Density  of  species  A 

%   RA  =  x  100 

1   Density  of  all  species 

The  Shannon- We iner  calculation  (Pielou  1966)  was  used  to 
compute  indices  of  species  diversity  (H'),  maximum  diversity 
(H'  max),  and  equitability  (J)  for  each  habitat  type  sampled 
by  strip  transect  procedures. 

Wilcoxon's  rank-sum  test  (Lehman  1975)  was  used  to  test 
the  comparability  of  density  estimates  one  year  apart  during 
the  breeding  season  for  the  two  species  exhibiting  the  highest 
importance  values  within  the  six  habitat  types  sampled  during 
both  breeding  seasons.  The  test  was  used  on  the  twelve  paired 
estimates  using  a  normal  approximation  accounting  for  tied 
ranks  and  zero  differences. 

Wilcoxon's  rank-sum  test  was  also  used  to  test  the 
comparability  of  common  species  on  the  two  pinyon- juniper 
transects  during  1976.  Common  species  were  defined  as  those 
species  observed  on  a  minimum  of  two  of  the  three  census 
replications  on  both  transects.  Since  the  null  hypothesis  is 
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one  of  no  difference,  raw  counts  were  used  to  eliminate  any 
possible  differential  effects  caused  by  different  coefficients 
of  detectability.  The  test  was  applied  to  paired  counts  of  11 
species,  using  a  normal  approximation  accounting  for  tied  ranks, 


A. 4. 3.2  Data  Quality 

A. 4. 3.2.1  Quality  Assurance 

A  number  of  activities  are  routinely  performed  to  assure 
that  field  data  are  obtained  using  standardized,  repeatable 
methodologies,  that  data  records  are  complete,  and  that  data 
analyses  are  accomplished  correctly  and  accurately.  Collectively, 
these  activities  constitute  a  project -specific  quality  assurance 
program.  These  activities  include: 

•  Marking  all  strip  transects  and  road  transects  with 
flagging  to  permit  precise  repeatability  of  field 
survey  routes. 

•  Use  of  a  rangefinder  during  conduct  of  initial  strip 
transect  censuses,  to  "calibrate"  distance  estimation 
skills  of  the  observer  with  actual  distance  measurements. 

•  Field  audits  of  the  project  ornithologist  by  another 
party  using  audit  procedures  specified  in  Ecology 
Consultants,  Inc.'s  Quality  Assurance  Manual.  These 
audits  determine  whether  conduct  of  field  work  and 
field  schedule  is  in  conformance  with  procedures 
specified  for  work  on  Tract  C-b,  and  specify  corrective 
action  when  variances  are  ascertained. 

•  Use  of  standard  field  data  forms  to  assure  that  all 
necessary  information  is  recorded  at  the  time  of 
field  work. 

•  Checks  of  field  data  forms  by  and  independent  party  to 
assure  that  forms  are  complete  and  legible. 

•  Duplication  of  all  data  sheets  to  minimize  chances  for 
irreparable  data  loss. 


• 


Editing  of  computerized  data  lists  to  assure  correctness 
of  data  transfer  from  field  data  sheets  to  computer  tape 


•  Computer  analysis  of  strip  transect  and  species  diversity 
data  to  eliminate  chances  of  human  error;  production  of 
data  tables  via  computer- activated  typewriter  to  eliminate 
errors  in  summary  data  tabulation. 
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•  Analysis  of  a  known- value  data  set  prior  to  computer 
analysis  of  strip  transect  data,  to  check  possible 
computer  mis function. 


A. 4. 3.2.2  General  Data  Efficacy 

Use  of  coefficients  of  detectability  and  basal  detectability 
adjustments  to  correct  incomplete  tallies  of  inconspicuous  species 
within  the  transect  generates  data  having  much  greater  resolution 
than  data  resulting  from  standard  transect  methods.  Nevertheless, 
a  number  of  factors  may  still  influence  the  accuracy  and  utility 
of  data  used  to  calculate  population  abundances  of  animals,  and 
birds  in  particular.  Certain  factors  are  intrinsic  to  the  field 
and  data  analysis  methodologies  employed;  the  best  available 
methodologies  incorporate  routines  or  procedures  which  maximize 
data  utility  and  application.  Other  factors  are  determined  by 
circumstances  extrinsic  to  the  sampling  technique  used.  Extrinsic 
factors  become  especially  influential  in  reducing  the  confidence 
one  can  place  in  data  on  abundance  whenever  the  studied  organisms 
have  capability  for  movement  over  long  distances,  or  when  behavioral 
traits  cause  population  aggregations  which  lead  to  extremely  patchy 
occupancy  of  satisfactory  habitat. 

Because  birds  are  highly  mobile  and  during  the  nonbreeding 
season  often  exhibit  extreme  nonuniformity  in  their  distribution 
patterns,  density  estimation  becomes  risky,  thus  it  is  often 
necessary  to  qualify  the  meaning  of  bird  density  values  derived 
from  even  the  best  field  census  procedures.   In  the  data  inter- 
pretation section,  occasional  qualifications  are  made  as  deemed 
necessary.  Here,  a  brief  generic-level  treatment  of  potential 
data  limitations  is  presented. 


A.4.3.2.2.1  Winter  Mixed-Flock  Behavior 

Commencing  in  late  fall  and  continuing  until  early  spring, 
many  permanent  and  winter  resident  species  of  the  Piceance  Basin 
congregate  in  mixed- species  flocks.  These  flocks  are  usually 
nonstationary;  the  individuals  comprising  them  exploit  food  re- 
sources in  a  very  localized  area  for  a  few  hours,  or  in  the  case 
of  a  rich  food  source,  longer  periods,  before  moving  en  masse  to 
another  feeding  or  roosting  location.  The  resultant  pattern  of 
distribution  accounts  for  vast  areas  of  Tract  C-b  remaining 
devoid  of  birds  at  a  particular  time,  while  a  number  of  small 
areas  temporarily  support  dense  congregations.  Field  data 
obtained  during  the  winter  period  generally  reflect  the  incon- 
sistent patterns  of  habitat  utilization  caused  by  this  dynamic 
behavior  of  winter  flocks.  Few  or  no  birds  will  be  tallied  along 
some  0.8  km  transects,  while  other  transects,  which  fortuitously 
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include  a  mobile  winter  flock  within  the  censused  strip,  will 
tally  a  large  number  of  individuals.  Moreover,  reduced  visual 
and  audible  conspicuousness  of  individual  birds  that  do  not 
flock,  as  compared  to  birds  that  do,  decreases  their  potential 
of  being  observed.  Consequently,  individual  conspicuousness 
and  flock  conspicuousness  will  strongly  influence  the  species 
which  are  recorded,  and  their  population  numbers  (Brewer  1972), 
despite  careful  field  work  and  application  of  coefficients  of 
detectabilities.  Add  to  these  extrinsic  factors  the  generalized 
nature  of  habitat  utilization  exhibited  by  wintering  birds,  plus 
temporal  avoidances  by  individuals  and  flocks  of  windswept 
habitats  such  as  chained  pinyon- juniper  woodlands  and  upland 
sagebrush  communities,  and  the  interpretation  of  population 
densities  in  a  given  habitat  becomes  clearly  in  need  of  qualifica- 
tion. Unfortunately,  practical  field  techniques  which  can  resolve 
these  specific  problems  remain  unavailable,  despite  intensive 
efforts  by  field  ornithologists  to  perfect  them. 


A. 4. 3. 2. 2. 2  Migratory  Behavior 

Generally,  during  migration,  species  do  not  exhibit  the 
well-defined  habitat  preferences  and  attachment  to  specific 
locations  shown  by  them  during  the  breeding  season.  Results  of 
censuses  made  during  this  period  must  thus  be  viewed  with 
cognizance  of  certain  basic  characteristics  of  bird  migration. 
During  migration,  many  nocturnally  migrating  species  stop  their 
directional  movement  each  morning  to  feed  and  rest  in  loosely 
organized  flocks;  these  flocks  move  along  topographical  features 
such  as  drainages  or  ridges.  Similar  to  patterns  exhibited  by 
mixed  winter  flocks,  bird  distribution  during  periods  of 
migration  often  is  highly  clumped  or  aggregated,  and  large  areas 
of  seemingly  appropriate  habitat  support  no  birds  at  a  given 
moment  while  a  relatively  small  area  may  contain  extremely  high 
densities  of  birds.  As  a  consequence,  a  series  of  bird  density 
estimations,  determined  over  a  number  of  successive  migration 
periods,  must  not  be  interpreted  as  providing  data  that  are 
directly  comparable  for  long-term  trends. 

Moreover,  species  composition  within  a  region  during 
migration  is  dynamic,  as  an  assemblage  of  migrant  species  can 
quickly  be  replaced  by  a  wave  dominated  by  entirely  different 
species.  Densities  can  also  vary  markedly  from  day  to  day  during 
migration,  as  bird  numbers  increase  in  an  area  when  poor  weather 
stalls  advance,  and  decline  abruptly  when  favorable  weather 
conditions  promote  exodus.  This  dependency  of  migratory  dynamics 
on  weather  conditions  has  been  well  documented  (Curtis  1969,  1970; 
Hassler  et  al.  1963).  The  exact  path  which  a  flock  of  birds  takes, 
and  therefore  the  location  of  a  stopping  point  along  the  migratory 
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route,  may  also  be  determined  by  the  extent  to  which  the  migrating 
flock  is  displaced  by  winds  (Graber  1968) . 

A  consequence  of  avian  population  dynamics  during  migration 
is  that  migrant  species'  density  values  are  of  limited  use- -they 
represent  an  estimate  of  bird  numbers  at  a  single  pulse  in  time 
and  at  a  spatial  scale  entirely  too  small  for  logical  treatment, 
since  many  species'  migrant  movements  are  actually  of  continental 
scale.  Hence,  census  results  by  any  method  from  periods  of  autumn 
and  spring  migration  are  not  appropriately  used  as  baseline  data, 
but  are,  nonetheless,  important  to  satisfy  the  requirement  that  an 
inventory  be  made  of  species  utilizing  Tract  C-b  habitats  during 
migration. 


A. 4. 3. 2. 2. 3  Wide-Ranging  Species 

Most  birds  of  prey  range  over  wide  areas  during  hunting 
activities.  A  single  golden  eagle,  for  instance,  may  traverse 
as  much  as  32  km^  in  the  course  of  daily  hunting.  Such  movements 
over  large  areas  preclude  effective  estimation  of  population 
densities  by  any  census  method  that  is  restricted  to  specific 
vegetative  communities.  Because  strip  transect  data  on  birds 
of  prey  are  not  amenable  to  density  estimations,  tallies  of 
buteos,  accipiters,  eagles,  and  falcons  made  during  transect 
censuses  were  excluded  from  calculations  of  bird  densities  at 
each  of  the  eight  transects. 


A. 4.3.2.2.4  Aerially  Feeding  Specie.s 

Nighthawks,  swifts,  and  swallows  feed  by  capturing  insects 
on  the  wing,  so  most  tallies  of  these  species  involve  observations 
of  birds  in  flight.  Because  these  species  sometimes  concentrate 
in  areas  of  insect  congregations,  censuses  of  transects  supporting 
such  temporary  concentrations  tend  to  overestimate  densities  of 
these  species.  Overestimates  of  this  nature  result  from  all  census 
techniques  which  tally  numbers  of  swallow- like  birds. 

Based  on  conclusions  from  discussions  presented  above, 
density  data  derived  from  migration  and  winter  periods  must  be 
carefully  qualified.  Conversely,  because  breeding  birds  exhibit 
tenacity  to  territories  and  are  dispersed  throughout  their 
preferred  habitat,  quantitative  data  on  certain  permanent  and 
summer  resident  species'  densities  obtained  during  the  nesting 
period  are  usually  reliable  indicators  of  abundances,  given 
qualifications  indicated  below  which  relate  to  intrinsic  limita- 
tions of  specific  strip  transect  methodology  being  employed. 
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A. 4. 3. 2. 2. 5  Habitat  Heterogeneity 

Censuses  aimed  at  establishing  avian  densities  assume  that 
the  habitat  being  sampled  is  homogeneous  and  characteristic  of 
the  vegetative  community  of  interest.  The  strip  transect 
methodology  employed  in  the  Tract  vicinity  requires  a  relatively 
large  sampling  area.  Careful  placement  of  transects  within  large 
blocks  of  relatively  homogeneous  communities  has  minimized 
inclusion  of  multiple  habitats  within  a  single  transect.  None- 
theless, patches  of  dissimilar  habitats  resulting  from  plant 
responses  to  discontinuities  in  soil,  moisture,  slope,  etc.,  are 
interspersed  within  most  transects.  These  patches  sometimes 
attract  species  which  are  not  characteristic  of  the  specific 
habitat  being  censused,  and  occassionally  such  species  are  tallied 
during  the  census. 


A. 4. 3. 2. 2. 6  Overestimations  from  Single  Sightings 
in  Innermost  Transect  Strip 

The  extrapolation  of  basal  plateau  level  values  to  the 
entire  transect  width  tends  to  produce  overestimates  of  density 
when  a  species  is  observed  only  once  or  twice,  and  sightings 
are  confined  to  the  strip  closest  to  the  transect  route.  For 
species  tallied  a  number  of  times  on  a  transect,  this  problem 
does  not  arise.  To  reduce  the  magnitude  of  such  overestimations, 
sightings  in  the  two  innermost  strips  were  combined  for  the 
purpose  of  calculating  density. 


A. 4. 4  Amphibians  and  Reptiles 

A.  4. 4.1  Methodology 

A. 4.4.1.1  Estimation  of  Relative  Abundance  by  Line 
Transect  Counts 

The  relative  abundance  of  reptile  species  was  estimated 
from  line  transect  counts.  Line  transect  counts  were  conducted 
by  counting  all  lizards  observed  on  small  mammal  grid  lines  (ten 
parallel,  150  meter  transects)  during  two-hour  observation  periods. 
Observations  were  made  during  morning  hours  (approximately  1000- 
1200  hours)  when  lizards  were  occupying  sunning  stations  and  were 
most  easily  observed.  Counts  were  conducted  for  three  consecutive 
days. 

The  mark  and  recapture  technique  for  estimating  density  of 
lizards  was  attempted  in  1975  but  was  discontinued  after  recapture 
efforts  resulted  in  less  than  2  percent  of  marked  animals  recovered. 
Several  factors  which  may  have  contributed  to  this  low  recapture 
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success  are  discussed  in  the  results  section.  Line  counts  which 
were  subsequently  used  have  given  satisfactory  estimates  of 
relative  abundance  in  previous  studies  (Turner  and  Medica  1971) 
and  also  proved  reliable  in  current  studies. 

Identification  of  reptile  and  amphibian  species  not  observed 
on  the  grids,  and  species  distribution  over  the  range  of  habitats 
represented  in  the  study  area,  were  determined  by  opportunistic 
observations  made  during  the  course  of  related  studies.  Habitats 
which  were  most  likely  to  support  amphibian  species,  such  as 
riparian  areas  and  ponds,  were  emphasized  when  general  surveys 
were  conducted. 


A. 4.5  Terrestrial  Arthropods 

A.  4. 5.1  Methodology 

A. 4.5.1.1  Estimation  of  Relative  Abundance  for 
Ground  Dwelling  Arthropods 

To  collect  and  identify  ground  arthropods  a  7  x  7  grid  of 
pitfall  traps,  spaced  15  meters  between  pitfalls,  was  established. 
Plastic  containers,  with  a  diameter  of  19.5  cm  and  19.5  cm  in 
depth,  were  used  for  pitfalls.  Containers  were  buried  flush  to 
ground  level  and  covered  with  a  sun  shade,  i.e.,  a  30  cm  square 
piece  of  plywood,  to  attract  ground  dwelling  arthropods  seeking 
cover  and  shade. 

Pitfalls  were  opened  in  the  morning,  left  open  for  48  hours, 
inspected,  then  emptied.  Those  arthropods  collected  were  placed 
in  vials  filled  with  alcohol  and  returned  to  the  laboratory  for 
identification.  During  the  six  to  eight  day  small  mammal  surveys 
in  the  spring  and  late  summer,  pitfalls  were  operated  for  two 
48-hour  trapping  periods.  To  compare  data  from  sampling  periods 
with  unequal  trapping  efforts  all  data  is  reported  as  individuals 
captured  per  100  pitfall  trap  days.  One  pitfall  day  represents 
one  pitfall  operated  for  24  hours. 


A.4.5.1.2  Estimation  of  Relative  Abundance  for 
Shrub  Dwelling  Arthropods 

Arthropods  were  collected  from  the  three  shrub  species  most 
heavily  browsed  by  mule  deer:  mountain  mahogany,  serviceberry, 
and  big  sagebrush.  Three  different  shrubs  of  each  major  browse 
species  were  sampled.  Shrubs  were  sampled  by  beating  branches  to 
dislodge  arboreal  insects  and  cause  them  to  drop  into  a  40  cm 
diameter  beating  net  held  beneath  the  shrub.  Each  shrub  was 
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beaten  33  times  for  a  total  of  99  beats  per  species  with  one  beat 
added  for  a  total  of  100.  The  beating  was  done  by  the  same 
individual  each  time  to  reduce  variability.  Arthropods  collected 
from  the  nets  were  placed  in  vials  filled  with  alcohol  and  trans- 
ported to  the  laboratory  for  identification. 

During  six  to  eight  day  small  mammal  surveys  in  the  spring 
and  late  summer,  shrub  species  were  sampled  twice.  To  compare 
data  from  periods  with  unequal  sampling  efforts  all  data  were 
reported  as  individuals  captured  per  100  beats. 


A.4.5.1.3  Calculation  of  Species  Diversity 

Relative  comparisons  of  the  diversity  of  arthropods  between 
sites  and  shrub  species  were  made  by  the  use  of  a  species 
diversity  index.  The  index  used  (Shannon  1948)  gives  an  indication 
of  the  distribution  of  observations  among  categories  (Zar  1974) , 
the  observations  being  the  number  of  arthropods  and  the  categories 
being  the  arthropod  taxa.  Based  upon  information  theory,  the 
formula  is: 

(Eq.  No.  4-17) 


H  =  -I  Pi  Log  Pi 

i=l 

where:  K  =  number  of  categories 

Pi  =  fi/n 

n  =  sample  size 

fi  =  number  of  observations  in  each  category 

Kruskall-Wallis  analysis -of- variance  and  non- parametric 
multiple  comparisons  were  utilized  to  statistically  determine 
differences  between  sites  and/or  shrubs  for  the  arboreal 
arthropods . 

Pitfall  arthropod  samples  were  tested  to  determine  if  a 
difference  existed  between  samples  obtained  from  Sites  1  and  2 
with  a  Mann-Whitney  U  test. 
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A. 5   Aquatic  Ecology 

Bimonthly  collections  of  fish,  benthos,  periphyton,  water 
samples,  and  algae  from  the  sampling  stations  were  conducted  during 
the  period  from  August  1974  to  July  1976  (Woodward- Clyde  Consultants 
1974,  1975a,  1975b,  1975c,  1975d,  1976;  Shell  Oil  Company,  1976a, 
1976b,  1976c). 


A. 5.1   Sampling  Stations 

Twenty  sampling  stations  were  established  for  this  study. 
Monthly  collections  were  begun  in  August  1974.  Sampling  was  changed 
to  a  bimonthly  program  in  January  1975.  The  location  and  a  descrip- 
tion of  each  sample  station  are  given  below.  The  sample  stations 
are  shown  on  Pocket  Figure  3-5-1. 


A. 5. 1.1   Station  P-0  (NW%,  SI,  T4S,  R95W) 

Piceance  Creek,  just  above  the  confluence  of  Piceance  and  Cow 
Creek.  Substrate  consists  of  mud,  gravel,  and  rubble.  Several 
beaver  dams  exist  in  this  area,  forming  small  pools  in  the  creek. 
The  station  is  located  approximately  10  miles  upstream  from  the 
Tract  C-b  boundary.  Trees  and  shrubs  shade  the  stream  at  this  sta- 
tion. This  station  was  not  a  regular  sampling  station,  but  was  used 
occasionally  to  study  upstream  conditions. 


A.5.1.2   Station  P-l  (NW%,  SE^,  S3,  T3S,  R96W) 

Piceance  Creek,  about  one  mile  upstream  from  Stewart  Gulch 
Road.  Substrate  consists  of  small  rubble,  mud,  and  comoacted  clay. 
Grass  and  low  shrubs  line  the  banks.  Located  approximately  one  mile 
outside  of  Tract  C-b  boundary.  Station  II  of  Everhart  and  May  (1973) 
is  approximately  2\  miles  upstream  from  this  station. 


A.5.1.3   Station  P-2  (SE%,  SE%,  S32,  T2S,  R96W) 

Piceance  Creek,  at  the  Walter  Oldland  Ranch,  below  the  con- 
fluence of  Stewart  Creek.  Substrate  consists  of  mud  and  compacted 
clay  with  some  gravel  and  rubble.  Grass  and  low  shrubs  line  the 
banks.  Corresponds  roughly  to  Station  PC-1  of  Woodling  and 
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Kendall  (1974). 


A. 5. 1.4   Station  P-3  (SW%,  SWJj,  S32,  T2S,  R96W) 

Piceance  Creek,  below  Sorghum  Gulch  drainage.  Substrate  con- 
sists of  small  to  medium  rubble  with  some  mud  and  clay.  Some  pools 
and  riffles  occur  in  this  stretch  and  there  is  a  small  waterfall  at 
the  upper  end  of  the  station.  Grass  and  low  shrubs  line  the  banks. 


A.  5. 1.5   Station  P-4  (SE%,  SEk,   S31,  T2S,  R96W) 

Piceance  Creek,  below  the  Redd  Ranch,  near  the  meteorology 
station.  Substrate  consists  of  small  rubble  and  mud.  Grass  and  low 
shrubs  line  the  bank.  This  station  was  moved  and  designated  P-5A 
in  November  1974  due  to  similarity  between  Stations  P-3,  P-4  and 
P-5.  Station  P-5A  was  added  to  provide  a  station  on  a  stretch  of 
stream  below  a  waterfall,  a  habitat  of  narrow  distribution  not  repre- 
sented in  the  other  Piceance  Creek  stations. 


A. 5. 1.6   Station  P-5  (NE%,  SE%,  S36,  T2S,  R97W) 

Piceance  Creek,  approximately  one  mile  above  the  confluence  of 
Willow  Creek  and  Piceance  Creek.  The  substrate  consists  of  small 
flat  rubble,  mud  and  compacted  clay.  Grass  and  low  shrubs  line  the 
bank. 


A.5.1.7   Station  P-5A  (SW%,  SW1^,  S25,  T2S,  R97W) 

Piceance  Creek,  approximately  300  yards  above  the  confluence  of 
Willow  Creek  and  Piceance  Creek,  downstream  of  the  entrance  road 
leading  to  Tract  C-b.  Substrate  consists  of  flat  rubble,  gravel,  mud, 
and  compacted  clay.  There  is  a  man-made  waterfall  resulting  from 
stream  diversion  approximately  12  feet  high  at  the  upper  end  of  the 
station.  There  is  a  pool  beneath  logs  at  the  base  of  the  waterfall. 
Most  of  this  station  is  shallow  riffles  below  the  falls.  Grass  and 
small  shrubs  line  the  bank.  This  station  was  established  in 
November  1974  when  Station  P-4  was  discontinued.  Station  III  of 
Everhart  and  May  (1973)  is  approximately  3/4  mile  downstream  from 
this  station. 


A. 5. 1.8   Station  P-6  (NW%,  SWa,  S26,  T2S,  R97W) 

Piceance  Creek,  approximately  one  mile  below  the  confluence 
with  Willow  Creek,  where  the  Hunter  Creek  Road  crosses  the  stream 
at  USGS  gauging  station  No.  09306061.  Substrate  consists  of  mud, 
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compacted  clay  and  some  gravel.  Grass  and  low  shrubs  line  the  bank. 
Corresponds  roughly  with  Station  PC- 2  of  Woodling  and  Kendall  (1974) 
Station  12  of  Pettus  (1974)  is  approximately  1-3/4  miles  downstream 
from  this  station. 


A. 5. 1.9   Station  P-7  (NE%,  NW%,  S21,  T1S,  R97W) 

Piceance  Creek,  7.8  miles  downstream  of  Station  P-6  along  the 
Piceance  Creek  Road.  Substrate  consists  of  mud  and  compacted  clay. 
Grass  and  low  shrubs  line  the  bank.  Station  IV  of  Everhart  and  May 
(1973)  is  approximately  three  miles  upstream  from  this  station. 


A.5.1.10   Station  WR-1  (SE%,  Mk,   S36,  T2N,  R97W) 

White  River,  approximately  one  mile  above  the  confluence  of 
Piceance  Creek  and  the  White  River,  where  Piceance  Creek  Road 
crosses  the  White  River.  Substrate  consists  of  small  to  large 
rubble,  boulders,  and  sandy  silt  in  the  interstices.  Grass  and 
shrubs  line  the  bank.  This  station  corresponds  roughly  with  Station 
VI  of  Everhart  and  May  (1973)  and  Station  4  of  Pennak  (1974). 


A. 5. 1.11   Station  WR- 2  (SE$,  SE%,  S34,  T2N,  R97W) 

White  River,  approximately  one  mile  below  the  confluence  of 
Piceance  Creek  and  the  White  River,  where  State  Highway  64  crosses 
the  White  River.  Substrate  consists  of  small  to  large  rubble  and 
sandy  silt.  The  river  splits  into  several  channels  at  times  at  this 
station.  Grass  and  willow  line  the  banks.  This  station  corresponds 
roughly  with  Station  4  of  Pettus  (1974)  and  Station  3  of  Pennak 
(1974). 


A. 5. 1.12   Station  W-l  (SE%,  NEh,   S22,  T3S,  R97W) 

Willow  Creek,  approximately  one  mile  upstream  from  the  boundary 
of  Tract  C-b.  Substrate  consists  of  small,  well-embedded  rubble. 
The  stream  is  spring  fed.  Width  is  generally  less  than  three  feet  and 
depth  less  than  one  foot.  Grass  and  small  shrubs  line  the  bank. 
Watercress  and  aquatic  plants  grow  in  the  stream  in  spring  and 
summer. 


A.5.1.13   Station  W-2  (NE%,  SWV,  S2,  T3S,  R97W) 

Willow  Creek,  below  the  confluence  of  the  drainage  from  Scandard 
Gulch,  just  outside  the  Tract  boundary.  The  substrate  consists  of 
sandy  silt  and  gravel.  At  this  station  the  stream  flows  through 
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a  gulch  cut  into  the  meadow  floor  about  30  feet  deep.  The  stream  is 
generally  less  than  three  feet  wide  and  one  foot  deep.  A  small  water- 
fall about  four  feet  high  marks  the  upper  end  of  the  station.  Grass 
and  small  shrubs  line  the  banks.  Aquatic  plants  grow  in  the  stream 
in  spring  and  summer. 

A. 5. 1.14   Station  W-3  (SE%,  SE%,  S26,  T2S,  R97W) 

Willow  Creek,  just  above  the  confluence  of  Willow  Creek  and 
Piceance  Creek.  Substrate  consists  of  gravel  and  sandy  silt.  The 
stream  is  generally  less  than  three  feet  wide  and  one  foot  deep.  Stream 
banks  are  lined  with  grass,  shrubs  and  willows.  The  stream  becomes 
overgrown  in  summer  in  some  places.  Aquatic  plants  are  much  less 
frequent  than  at  Stations  W-l  and  W-2.  This  station  corresponds 
roughly  to  Station  WC-1  of  Woodling  and  Kendall  (1974). 

A. 5. 1.15   Station  U.W.L.  (SW%,  NW%,  S14,  T3S,  R97W) 

Upper  Willow  Lake,  approximately  one  mile  downstream  from 
Station  W-l.  Upper  Willow  Lake  is  a  shallow  spring- fed,  man-made 
impoundment  of  about  a  half -acre.  It  has  a  black  sandy  and  muck 
bottom  that  is  rich  in  organic  detritus.  A  small  weir  at  the 
opposite  end  from  the  spring  source  drains  water  into  Willow  Creek. 
The  lake  bank  is  flat  and  lined  with  grass  and  some  shrubs.  Aquatic 
vegetation  is  abundant  in  the  lake. 
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A. 5. 1.16   Station  L.W.L.  (WJk,   SE%,  Sll,  T3S,  R97W) 

Lower  Willow  Lake,  approximately  one  mile  north  of  Upper 
Willow  Lake,  is  a  small  (0.1  acre)  spring-fed  pond  about  10  feet 
deep.  The  spring  source  is  in  the  bottom  of  the  pond.   It  has  a 
sandy  and  muck  bottom  that  is  rich  in  organic  detritus.  Green 
algal  growth  is  abundant  on  the  lake  bottom.  The  lake  bank  is  flat 
and  grass  covered.  The  lake  drains  through  a  small  channel  into 
Willow  Creek. 


A. 5. 1.17   Station  S-l  (SE%,  SEk,   S5,  T3S,  R96W) 

Stewart  Creek,  approximately  one  mile  up  Stewart  Gulch  from  the 
Walter  Oldland  Ranch,  where  the  road  to  the  west  fork  of  Stewart 
Gulch  crosses  Stewart  Creek  at  USGS  gauging  station  No.  09306022. 
Substrate  consists  of  small  embedded  rubble  and  some  sandy  silt. 
Stream  banks  are  grass  covered.  Aquatic  plants  grow  in  the  stream 
in  spring  and  summer.  Stream  width  is  generally  less  than  three  feet 
and  depth  less  than  one  foot.  Stewart  Creek  is  spring  fed.  This 
station  corresponds  roughly  with  Station  SG-1  of  Woodling  and 
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Kendall  (1974). 


A.5.1.18   Station  S-2  (SE%,  SE%,  S32,  T2S,  R96W) 

Stewart  Creek,  just  upstream  from  the  confluence  of  Stewart 
Creek  and  Piceance  Creek.  Substrate  consists  of  sandy  silt  and 
gravel.  This  portion  of  Stewart  Creek  flows  through  a  grassy 
meadow.  The  channel  draining  Lower  Stewart  Lake  joins  Stewart 
Creek  at  this  station. 


A.5.1.19   Station  U.S.L.  (SE%,  SW%,  S9  T3S,  R96W) 

Upper  Stewart  Lake,  in  middle  fork  of  Stewart  Creek  Gulch. 
The  lake  is  a  spring- fed,  man-made  impoundment  of  approximately  two 
acres.  The  substrate  is  mud  and  silt,  rich  in  organic  detritus  with 
abundant  attached  algal  growth  and  aquatic  plants.  The  lake  bank 
is  a  grassy  meadow. 


A.5.1.20   Station  L.W.L.  (NE%,  NE%,  S5,  T3S,  R96W) 

Lower  Stewart  Lake,  located  about  a  quarter-mile  south  of 
Piceance  Creek  Road  along  the  Stewart  Gulch  Road  near  USGS  gauging 
station  No.  00306007  on  the  Walter  Oldland  Ranch.  Lower  Stewart 
Lake  is  a  man-made  impoundment  about  an  acre  in  size.  The  substrate 
consists  of  small  flat  rubble  and  silt.  The  lake  drains  into  a 
channel  which  flows  into  Stewart  Creek.  The  lake  has  attached  and 
and  floating  algal  growth  as  well  as  aquatic  plants.  Depth  of  the 
lake  is  about  10  feet. 


A. 5. 2   Water  Quality/Sediments 

Water  samples  were  collected  at  each  station.  The  samples  were 
taken  near  the  third  Wednesday  of  the  month  so  as  to  coincide  with 
water  quality  analyses  performed  by  the  U.  S.  Geological  Survey 
(USGS)  for  the  same  area.  Measurements  of  dissolved  oxygen  and 
temperature  (using  a  Yellow  Springs  dissolved  oxygen  meter,  Model 
51A) ,  pH  (using  a  Photovolt  meter,  Model  125) ,  and  specific  con- 
ductivity (using  a  DREL-2  Hach  Kit),  were  made  in  the  field  at  the 
time  of  collection.  Water  samples  for  further  analysis  were  placed 
in  one-quart  plastic  containers  and  put  on  ice.  Laboratory  analysis 
consisted  of  quantitative  determination  of  29  parameters  (Appendix 
IV-B,  Table  B-5-35).  Procedures  conformed  to  those  specified  in  APHA 
Standard  Methods  (1975)  and  EPA  (1971). 
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Sediment  samples  were  collected  from  all  stream  and  lake  sta- 
tions beginning  in  May  1975.  Surface  samples  were  dug  by  hand 
trowel  to  a  depth  of  about  six  inches.  Samples  were  sealed  in  bags 
and  placed  on  ice  for  analysis  in  the  laboratory. 

Laboratory  analyses  (Appendix  IV-R,  Table  B- 5- 35)  included  deter- 
minations of  moisture  content,  C.O.D.  (chemical  oxygen  demand) ,  TKN 
(Total  Kjeldahl  Nitrogen),  and  volatile  solids  (APHA  Standard  Methods 
1975).  Subsamples  were  dried  in  an  oven  and  sieved  through  U.  S. 
Standard  sieves  on  a  Tyler  shaker.  On  selected  samples,  an  emission 
spectograph  scan  was  run  for  detection  of  heavy  metals. 


A. 5. 3   Plankton 

Plankton  samples  were  collected  at  each  station  by  filtering  20 
liters  of  water  through  a  #20  mesh  (75  micron)  plankton  net.  Samples 
were  preserved  with  formalin  and  stored  for  later  analysis.  Al- 
though samples  were  not  analyzed,  they  are  stored  at  Woodward- Clyde 
Consultants,  San  Diego. 

Planktonic  primary  productivity  was  estimated  in  the  four  lake 
stations  using  the  light  and  dark  bottle  technique.  Two  light 
(transparent)  and  two  dark  (opaque)  bottles  were  exposed  for  up  to 
24  hours  at  each  lake  station.  Dissolved  oxygen  was  determined 
before  and  after  exposure  by  the  Azide  modification  of  the  Winkler 
method  (APHA  1975). 


A. 5. 4   Periphyton 

Periphyton  (attached  plants  and  microinvertebra'tes)  were  col- 
lected from  each  station  by  removing  six  glass  slides  (2.54  X  7.62 
cm)  from  a  plexiglass  holder  which  had  been  immersed  in  the  stream 
for  about  a  month  (Appendix  IV-B,  Figure  B-5-21).  Three  of  the  six 
slides  were  preserved  in  vials  of  formalin  for  later  taxonomic  work. 
The  other  three  slides  were  air-dried  and  stored  for  biomass  anal- 
ysis. This  entailed  drying  overnight  at  110°  C  and  scraping  the 
periphyton  from  each  slide  separately  into  a  prepared  weighing  dish. 
The  material  was  weighed  to  the  nearest  ten -thousandth  of  a  gram 
(0.0001).  The  weights  were  converted  to  grams  per  square  meter  by 
the  formula: 

mean  weight  of  samples  (gm)  x  ^^       ^  ^   ^ 
area  of  slide  (cm^) 

Periphyton  primary  productivity  in  the  streams  and  lakes  was 
being  measured  by  the  biomass  accumulation  technique  (APHA  Standard 
Methods  1975,  Sladecek  and  Sladeckova  1964).  This  method  utilizes 
accumulation  of  periphyton  on  glass  slides.  Net  productivity  was 
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determined  from  the  ash- free  weight  of  periphyton  material  accumu- 
lated per  unit  area. 


A.  5. 5   Benthos 

Benthic  macroinverteb rates  (bottom-dwelling  organisms)  were 
collected  at  all  stations  with  a  Surber  square -foot  streambottom 
sampler  (Needham  and  Needham  1962).  The  apparatus  utilizes  the 
stream's  current  to  wash  the  benthic  organisms  into  a  net  (Appendix 
IV-B,  Figure  B-5-21).  The  larger  stones  enclosed  in  the  square  foot 
area  were  washed  and  discarded.  The  remaining  substrate  was  gently 
churned  up  to  dislodge  burrowing  organisms.  Samples  were  taken  in 
triplicate  at  each  station  for  statistical  comparison.  Samples 
were  preserved  in  isopropyl  alcohol  and  returned  to  the  laboratory. 
Since  many  other  studies  have  utilized  the  Surber  sampler,  the  re- 
sults of  this  survey  will  have  comparative  value.  Identification, 
enumeration,  species  diversity,  and  biomass  determinations  (weight/ 
square  foot)  were  conducted  in  the  laboratory) . 


A.  5.6   Fish 

A  variable -volt age,  DC  battery-operated  backpack  shocker  Model 
BP-2  (Coffelt  Electronics  Co. ,  Denver)  was  used  to  collect  fish 
from  all  stream  stations  (Pocket  Figure  3-5-1)  bimonthly.  Sieves 
with  0.5-inch  mesh  are  used  to  collect  fish  at  some  stations.  These 
seines  are  6  x  100  feet  and  6  x  50  feet  in  size. 

A  100 -meter  stretch  of  the  stream  was  fished  with  the  back- 
pack shocker  at  each  station  (Appendix  IV-B,  Figure  B-5-22).  This 
gave  a  quantitative  measure  of  number  of  fish  per  100 -meter  stretch 
of  the  stream.  Fish  were  kept  in  a  live-box  until  they  were 
weighed,  measured  and  tagged.  Selected  fish  were  preserved  for 
stomach  analysis  and  examination  of  reproductive  condition.  The 
remainder  were  returned  to  the  stream.  Fish  were  examined  for  exter- 
nal parasites.  Dissected  specimens  were  also  examined  for  internal 
parasites. 

To  detect  any  migration  of  fish  as  stipulated  in  the  oil  shale 
lease,  selected  fish  were  marked  and  released.  In  initial  collec- 
tions, fish  were  marked  by  clipping  of  one  ventral  fin.  In  May 
1975  a  tagging  method  of  marking  was  initiated.  Tagging  of  fish 
allows  for  identification  of  individual  fish  in  subsequent  recover- 
ies. Two  types  of  tags  were  used,  depending  on  the  size  of  the 
fish:  Floy  Anchor  Tags  FD-67C  and  Fingerling  Tags  FTF-69  (Floy 
Tag  §  Mfg.,  Inc.,  Seattle).  In  most  cases  fingerling  tags  were 
used.  Fish  were  anesthetized  in  MS-222  (Tricaine  Methane  Sulfonate) 
for  tagging  and  then  revived  and  released.  MS-222  (in  powder  form) 
was  mixed  in  a  container  of  water  at  a  dosage  of  0.5-1.0  gm/ gal Ions 
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H20  (Bell  1973) .  Fish  were  placed  in  the  container  for  two  to  four 
minutes  until  they  resumed  normal  swimming  activity.  Anchor  tags 
were  inserted  with  a  gun  on  the  left  side  of  the  fish  below  the 
dorsal  fin.  Fingerling  tags  were  tied  through  the  fish's  back 
anterior  to  the  dorsal  fin  by  use  of  a  steel  needle.  Appendix  IV- B, 
Figure  B-5-23  shows  the  method  of  tagging.  Fish  were  dipped  in  mala- 
chite green  solution  (1  gm  malachite  green/4  gallons  water  [1:15,0001) 
for  30  to  60  seconds  to  prevent  fungus  growth  due  to  handling  and 
tagging  operations  prior  to  being  released  (Davis  1970).  The  recap- 
ture of  tagged  fish  in  later  samples  would  provide  necessary  infor- 
mation on  migratory  patterns,  and  provide  a  means  of  estimating  the 
population. 

Fish  retained  for  further  study  of  reproductive  state,  deter- 
mination of  sex  ratios  and  stomach  analysis  were  preserved  in  10 
percent  formalin  solution.  Stomachs  were  removed  from  the  fish 
when  freshly  caught  and  preserved.  Food  habits  of  selected  fish 
were  determined  by  stomach  analysis  using  the  numerical,  percent  by 
bulk,  and  volumetric  methods  as  discussed  by  Lagler  (1956).  Organ- 
isms were  identified  and  counted  and  volume  of  the  stomach  contents 
was  determined. 

Fecundity  estimates  of  spawning  fish  were  made  by  the  gravimetric 
method  (Lagler  1956)  using  subsamples  from  the  ovary  for  direct 
enumeration. 

The  DeLury  (Lagler  1956)  and  Petersen  methods  (Lagler  1956, 
Ricker  1968a)  were  used  to  estimate  fish  populations.  The  DeLury 
method  depends  on  the  reduction  in  the  catch  in  successive  fishing 
efforts  but  cannot  be  used  unless  the  decrease  in  population  size 
is  reflected  in  the  successive  efforts.  This  method  involves  fit- 
ting a  regression  line  to  the  catch  per  unit  of  effort  data  and 
extrapolating  to  estimate  the  population.  The  computer  method 
using  the  formulae  developed  by  Zippin  (1958)  for  the  multinomial 
method  was  used.  The  population  estimate  and  confidence  interval 
(95  percent  level)  were  computed  treating  each  species  separately. 
The  estimates  for  each  species  were  combined  to  get  an  overall 
total  population  estimate. 

Three  replicate  fishing  efforts  were  conducted  at  selected 
stations.  A  100-meter  stretch  of  stream  was  blocked  off  with 
seines  and  electrofishing  was  conducted  for  three  successive 
fishing  efforts  on  the  100 -meter  stretch. 

The  mark- recapture  method  (Petersen  method)  involved  the  cap- 
ture and  release  of  marked  (or  tagged)  fish  into  the  population  and 
the  recapture  of  marked  fish  in  subsequent  resampling  of  the  popu- 
lation. Tagging  and  recapture  was  being  conducted  for  the  last 
year  of  the  study.  The  population  size  was  calculated  by  the 
formula  of  Chapman  (Ricker  1968b) : 
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I  (C.Mj 
=  z  z  (Eq.  No.  5-2) 

R  +  1 


where : 


N  = 
Mt  = 

Ct  = 

R  = 


population  estimate 

number  of  marked  fish  at  large  at  the  start  of  the 
tth  day 

number  of  fish  captured  on  day  t 

T.IL,   the  total  recaptures  during  the  experiment. 


A. 5. 7   Springs  and  Seeps 

As  part  of  the  baseline  studies,  springs  and  seeps  in  the 
vicinity  of  the  Tract  were  identified  and  examined.  They  were 
studied  to  determine  aquatic  organisms  which  were  present.  In 
addition,  selected  water  quality  data  were  collected  at  each  site  for 
comparison  with  existing  water  quality  at  aquatic  sampling  stations. 
Some  of  the  major  springs  were  incorporated  into  the  aquatic  samp- 
ling programs  as  regular  lake  sampling  stations.  Others  were 
seasonal  in  nature  and  were  examined  on  an  irregular  basis.  A  total 
of  12  springs  and  seeps  in  the  Tract  vicinity  were  enumerated.  Lo- 
cations of  identified  springs  and  seeps  are  listed  below: 

Piceance  Springs 

Spring  1  -  Seepage  along  eastern  edge  of  Lower  Stewart  Lake 
(LSL) .  No  vegetation.  Substrate  of  small  shingle. 
Lake  itself  was  sampled  by  aquatic  team.  Seepage 
source  was  inundated  at  high  lake  levels. 

Spring  2   -  Spring  at  Savage  Cabin,  Stewart  Gulch.  Four  main 

sources  which  converge  and  flow  into  Middle  Stewart 
Gulch.  Choked  with  watercress  (Nasturtium 
officinale) . 

Spring  3  -  Spring  issuing  from  concrete  structure  against 

hillside  at  mouth  of  Stewart  Gulch.  Behind  ranch 
house.  Watercress  present. 
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Spring  4  -  Seep- forming  marsh  at  mouth  of  East  Stewart  Gulch. 
Rushes  (Carex) .  Not  sampled  since  no  pool  or 
stream  channel  present. 

Spring  5  -  Spring  issuing  from  concrete  structure  behind 

Oldland  Ranch  house.  A  few  meters  from  Spring  3. 
Similar  to  Spring  3. 

Spring  6  -  Spring  at  mouth  of  Willow  Creek  west  of  PL  Ranch. 
Issues  from  hillside  above  pond  northwest  of 
ranch  house.  Gravel  substrate. 

Spring  7  -  Spring  at  PL  Ranch.  Choked  with  watercress. 

Spring  7a-  Limnocrene  (man-made?) .  Approximately  50  meters 
south  of  Spring  7.  Approximately  one  meter  deep. 
Bottom  covered  with  Charales.  Watercress  along 
edges  in  some  spots. 

Spring  8  -  Spring  at  Willow  Creek  at  mouth  of  Scandard  Gulch. 
Gravel  bottom  at  source  -  watercress  appears  about 
two  meters  from  source. 

Spring  9  -  Limnocrene  along  Willow  Creek.  Sampled  by  aquatic 
team  as  Lower  Willow  Lake  (LWL) . 

Spring  10-  Willow  Creek  two  miles  south  of  Scandard  Gulch. 
Flows  few  meters  into  Upper  Willow  Lake.  Much 
watercress. 

Spring  11-  Seep  forming  a  Carex  marsh  southeast  of  Savage 

Cabin,  Stewart  Gulch.  Not  sampled  since  no  well- 
defined  channel  or  pool. 

Spring  12-  Seep  immediately  to  the  southeast  of  Spring  11. 
Similar  to  Spring  11.  Not  sampled. 
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Table  B-l-12   ANALYSIS  OF  VARIANCE 
MONTHLY  PRECIPITATION 


Means  for  the  Four  Major  Vegetation  Types 
Chained  Pinyon- Juniper  Rangeland  -  18.9  mm 
Pinyon- Juniper  Woodland        -  20.7  mm 
Upland  Sagebrush  -  20.9  mm 

Bottomland  Sagebrush  -  19.3  mm 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 
Freedom 

of 

Mean  Squares 

Total 

736979.3 

87 

Groups 

66.8 

3 

22.3 

Error 

736912.5 

84 

8772.8 
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B-l-13   MONTHLY  MEAN  PERCENT  SOIL  MOISTURE 


Means  for  the  Four  Major  Vegetation  Types 
Chained  Pinyon-Juniper  Rangeland  -  21.5 
Pinyon- Juniper  Woodland        -  20.0 
upland  Sagebrush  -  21.6 

Bottomland  Sagebrush  -  16.2 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 
Freedom 

of 

Mean  Squares 

Total 

482524.0 

71 

Groups 

319.9 

3 

106.6 

Error 

482204.1 

68 

7091.2 
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B.2  Soil  Data 

B. 2.1  Soil  Type  Descriptions  (prepared  by  the  Soil 
Conservation  Service) 

B.2. 1.1  Hagga  Series 

The  Hagga  series  consists  of  deep,  poorly,  and  very  poorly 
drained  soils  that  formed  in  alluvium  derived  mainly  from  cal- 
careous sandstones  and  shales,  Hagga  soils  are  on  valley  bottoms 
and  have  slopes  of  0  to  5  percent.  The  mean  annual  precipitation 
is  about  16  inches  and  the  mean  annual  air  temperature  is  about 
45  degrees  F. 

Hagga  soils  are  similar  to  the  Buford  and  Havre  soils. 
Buford  soils  have  dark  surfaces  and  have  very  gravelly  substratums, 
Havre  soils  are  well  drained  to  moderately  well  drained,  lacking 
mottles  above  a  depth  of  40  inches. 

Typical  pedon  of  Hagga  loam,  0  to  5  percent  slopes,  150  feet 
south  and  160  feet  west  of  northwest  corner  of  Section  5,  T.  3S, 
R.  96W  (175  feet  southwest  of  Stewart  Gulch  gauging  station). 


B.2. 1.1.1  Hagga  Loam,  0  to  5  Percent  Slopes 

This  is  a  very  deep,  poorly  drained  soil  on  floodplains  at 
elevations  of  6,000  to  6,700  feet.  It  formed  in  calcareous 
alluvium  from  mixed  sandstone  and  shale  sources.  The  average 
annual  precipitation  is  about  16  inches,  average  annual  air 
temperature  is  about  45  degrees  F.,  and  average  frost- free  period 
is  about  80  to  95  days. 

Included  in  this  unit  are  small  areas  of  Havre  soils.  Also 
included  are  areas  of  somewhat  poorly  drained  soils  which  have 
seasonal  water  tables  at  depths  between  40  and  54  inches.  Small 
areas  of  very  poorly  drained  Hagga  soils  and  poorly  and  very 
poorly  drained  clayey  soils  are  included.  Included  areas  of 
very  poorly  drained  soils  and  of  strongly  saline  loams  and  clay 
loams  are  shown  on  the  soil  maps  by  symbols  which  indicate  those 
spots.  All  included  soils  are  very  deep  and  have  slopes  of 
between  0  and  5  percent. 
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Typically,  the  surface  layer  is  loam  about  25  inches  thick, 
and  except  for  a  dark  lens,  is  light  gray.  This  is  underlain  at 
a  depth  of  25  inches  by  light  gray  clay  loam.  Rust  colored  iron 
mottles  are  common  throughout  the  soil. 

Permeability  is  moderately  slow.  Effective  rooting  depth 
is  60  inches  or  more.  Available  water-holding  capacity  is  high. 
Organic  matter  content  in  the  surface  layer  is  medium.  Surface 
runoff  is  slow,  with  some  ponding.  Erosion  hazard  is  slight. 

0     2-0"  -  Organic  material  comprised  of  grasses, 
sedges,  and  rushes  in  various  stages  of 
decomposition. 

All     0-5"  -  Light  gray  (10YR  7/2)  loam,  pale  brown 

(10YR  6/3)  moist;  common,  fine,  and  medium, 
faint,  light  yellowish  brown  (10YR  6/4) 
iron  mottles;  weak  medium  granular  structure; 
slightly  hard,  very  friable,  nonsticky  and 
nonplastic;  strongly  calcareous;  clear 
smooth  boundary. 

A12     5-12"  -  Light  gray  (10YR  7/2)  loam,  grayish  brown 
(10YR  5/2)  moist;  common,  fine,  and  medium, 
faint,  light  yellowish  brown  (10YR  6/4) 
iron  mottles;  weak  coarse  platy  and  weak 
medium  subangular  blocky  structure;  slightly 
hard,  friable,  nonsticky  and  nonplastic; 
strongly  calcareous;  clear  smooth  boundary. 

A13gb   12-17"  -  Dark  gray  (10YR  4/1)  loam;  black  (10YR  2/1) 
moist;  massive;  slightly  hard,  friable  non- 
sticky and  nonplastic;  weakly  calcareous; 
clear  smooth  boundary. 

Clgb    17-25"  -  Light  gray  (10YR  7/1)  loam,  dark  grayish 
brown  (10YR  4/2)  moist;  common  fine  faint, 
light  yellowish  brown  mottles;  massive; 
hard,  friable,  nonsticky  and  nonplastic; 
weakly  calcareous;  gradual  wavy  boundary. 

C12gb   25-50"  -  Light  gray  (2.5YR  7/2)  clay  loam,  gray  (10YR 
5/1)  moist;  many  fine,  and  medium  distinct, 
light  brown  iron  mottles;  massive;  hard, 
friable,  sticky  and  plastic;  weakly  calcar- 
eous. 

These  soils  have  a  water  table  which  fluctuates,  being 
highest  in  late  spring  or  early  summer. 
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The  A  horizon  has  a  value  for  lightness  of  six  or  seven 
dry  and  four  to  six  moist.  Chromas  are  two  or  less  and  hue  is 
10YR.  This  horizon  ranges  from  very  fine  sandy  loam  to  light 
clay  loam.  The  C  horizons  have  hues  of  10YR  and  215Y,  and  below 
depths  of  40  inches  may  range  to  5Y;  chromas  are  two  or  less. 
Mottles  have  chromas  of  three  or  more,  in  hues  of  7.5YR  and  10YR. 

This  soil  is  used  for  native  and  seeded  grass  hay.  Limited 
acreage  is  seeded  to  small  grain  for  hay.  Yields  of  the  more 
desirable  grasses  and  small  grains  are  medium,  being  limited  by 
the  high  water  table. 

In  the  fall  local  ducks  utilize  the  grasses  on  Hagga  soils; 
however,  they  find  most  of  the  seeds  on  included  areas  of  very 
poorly  drained  soils  which  are  too  wet  to  mow  for  hay.   In  even- 
ings deer  concentrate  on  Hagga  soil  for  the  water  which  is 
associated  with  it. 

Hagga  soils  have  a  poor  potential  for  urban  and  recreational 
developments.  High  water  tables  are  the  chief  limiting  feature. 
The  prevalent  surface  ponding  leads  to  a  mosquito  problem  on  this 
soil. 

Problems  will  arise  with  septic  tank  absorption  fields 
because  of  the  high  water  table.  Experience  with  deep  borings 
are  too  limited  to  be  suggestive  as  to  whether  vertical  leach 
lines  would  be  feasible.   (Capability  Subclass  IVw,  Irrigated.) 


B.2.1.2  Glendive  Series  -  41 

The  Glendive  series  consists  of  deep,  well  drained  soils 
formed  in  alluvial  materials.  Glendive  soils  are  in  valley 
positions  and  have  slopes  of  2  to  9  percent.  Mean  annual  pre- 
cipitation is  about  14  inches  and  mean  annual  air  temperature 
is  about  43  degrees  F. 

Glendive  soils  are  near  the  Hagga,  Havre,  and  Hanly  soils. 
Hagga  soils  are  poorly  drained.  Hanly  soils  have  a  sandy  con- 
trol section.  Havre  soils  are  finer  textured  than  the  Glendive 
soils. 

Typical  pedon  of  Glendive  fine  sandy  loam,  2  to  9  percent 
slopes,  about  100  yards  south  of  the  Ryan  Gulch  Road  and  50  feet 
east  of  the  fence  in  the  NE%  NEk   Section  12,  T.2S,  R.  98W. 
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B. 2. 1.2.1  Glendive  Fine  Sandy  Loam,  2  to  15 
Percent  Slopes 

This  is  a  deep,  well  drained  soil  on  valley  bottoms  at 
5,900  to  7,600  feet.  It  formed  in  mixed  alluvial  materials 
mainly  derived  from  sedimentary  rocks.  The  average  annual 
precipitation  is  14  to  18  inches,  average  annual  air  tem- 
perature is  about  43  degrees  F,  and  average  frost- free  period 
is  80  to  105  days. 

Typically,  the  surface  layer  is  a  pale  brown  fine  sandy 
loam  about  12  inches  thick.  The  substratum  is  stratified  loams, 
sandy  loams,  and  loamy  sands  to  a  depth  of  over  60  inches. 

Included  in  this  unit  are  small  areas  of  Hanly  gravelly 
loamy  fine  sand,  Havre  loam,  and  Hagga  loam,  all  having  slopes 
of  2  to  9  percent. 

Permeability  is  moderate.  Effective  rooting  depth  is  60 
inches  or  more.  Available  water  capacity  is  moderate.  Organic 
matter  content  in  the  surface  is  medium.  Surface  runoff  is 
slow  and  erosion  hazard  slight. 

This  soil  is  used  for  irrigated  pasture,  livestock  grazing, 
and  wildlife  habitat. 

Rare  flooding  would  limit  the  use  of  Glendive  soils  for 
community  development  and  sanitary  facilities.  This  soil  is  a 
good  source  for  road  fill  material.  Rare  flooding  will  limit 
the  use  of  this  soil  for  intensive  recreational  areas. 
(Capability  Unit,  III3;  Range  Site,  Foothill  Swale.) 

Al     0-12"  -  Pale  brown  (10YR  6/3)  fine  sandy  loam, 
brown  (10YR  5/3)  moist;  moderate  coarse 
platy  parting  to  weak  fine  granular 
structure;  soft,  friable,  slightly  sticky, 
slightly  plastic;  moderately  alkaline 
(pH  8.2);  clear  wavy  boundary. 

CI     12-39"  -  Pale  brown  (10YR  6/3)  stratified  loam  and 
sandy  loam,  brown  (10YR  4/3)  moist;  weak 
to  medium  moderate  subangular  blocky 
structure  parting  to  weak  to  medium  fine 
subangular  blocky  structure;  slightly  hard, 
friable,  slightly  sticky,  slightly  plastic; 
strongly  alkaline  (pH  8.8);  clear  wavy 
boundary. 

C2     39-78"  -  Highly  stratified  loams,  sandy  loams,  and 
loamy  sands;  strongly  alkaline  (pH  8.6). 
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Coarse  fragments,  one -fourth  to  three -fourths  inch  in 
diameter,  make  up  5  to  30  percent  of  the  solum.  Reaction 
ranges  from  moderately  to  strongly  alkaline. 

The  thickness  of  the  strata  vary  with  the  past  intensity 
of  storms. 


B.2.1.3  Rentsac  Series  -  63 

The  Rentsac  series  consists  of  shallow,  well  drained  soils 
formed  in  residuum  from  sandstone.  Rentsac  soils  are  on  foot- 
hills (upland  entrenched  terrace)  and  have  slopes  which  are  5 
to  50  percent.  Mean  annual  precipitation  is  16  inches  and  the 
mean  annual  air  temperature  is  about  44  degrees  F. 

Rentsac  soils  are  similar  to  the  Redcreek  soils.  Redcreek 
soil  is  non-skeletal,  while  Rentsac  is  skeletal. 

Typical  pedon  of  Rentsac  very  channery  sandy  loam,  5  to  50 
percent  slopes,  under  chained  pinyon- juniper  area,  NE^  SW%, 
Section  27,  Township  1  North,  Range  98  West. 


B. 2. 1.3.1  Rentsac  Very  Channery  Fine  Sandy  Loam, 
5  to  50  Percent  Slopes 

This  is  a  shallow,  well  drained  soil  on  foothills  and  ridge 
tops  at  elevations  of  6,000  to  6,600  feet.  It  formed  in  residuum 
on  sandstone  that  is  usually  horizontally  fractured.  The  average 
annual  precipitation  is  about  16  inches,  average  annual  air  tem- 
perature is  about  44  degrees  F,  and  frost- free  period  is  about  SO 
to  105  days. 

Typically,  the  surface  layer  is  a  pale  brown  very  channery 
sandy  loam,  about  4  inches  thick.  The  underlying  layer  is  a 
pale  brown  very  channery  sandy  loam,  about  7  inches  thick.  The 
substrata  is  a  pale  brown  very  flaggy  sandy  loam,  about  7  inches 
thick  and  overlies  fractured  hard  sandstone. 

The  Rentsac  soil  comprises  about  70  percent  of  the  map  unit. 
The  remaining  percentage  is  comprised  of  inclusions  of  Rock  out- 
crop, Redcreek  soils,  Yamac  soils  in  narrow  areas  too  small  to 
delineate,  Piceance  soils,  and  soils  similar  to  Rentsac  that  are 
less  than  10  inches  to  bedrock.  A  few  small  areas  have  slopes 
steeper  than  50  percent. 
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Permeability  is  rapid.  Effective  rooting  depth  is  less 
than  20  inches.  Organic  matter  content  in  the  surface  layer  is 
medium.  Available  water  capacity  is  low.  Surface  runoff  is 
medium  and  erosion  hazard  is  slight  to  moderate. 

All     0-2"  -  Pale  brown  (10YR  6/3)  sandy  loam,  brown 
(10YR  4/3)  moist;  weak  fine  granular 
structure;  soft,  very  friable,  nonplastic, 
nonsticky;  calcareous,  mildly  alkaline, 
(pH  7.8);  clear  smooth  boundary. 

A12     2-6"  -  Pale  brown  (10YR  6/3)  sandy  loam,  brown 

(10YR  4/3)  moist;  weak  fine  subangular  blocky 
structure  parting  to  weak  fine  granules;  soft, 
very  friable,  nonplastic,  nonsticky;  strongly 
calcareous,  moderately  alkaline  (pH  8.2); 
clear  wavy  boundary. 

C     6-11"  -  Very  pale  brown  (10YR  7/3)  fine  channery 
sandy  loam,  pale  brown  (10YR  6/3)  moist; 
massive;  slightly  hard,  very  friable,  non- 
plastic, nonsticky;  strongly  calcareous, 
moderately  alkaline  (pH  8.2);  abrupt  smooth 
boundary. 

Cr    11-19"  -  Very  pale  brown  (10YR  7/4)  sandy  loam,  light 
yellowish  brown  (10YR  6/4)  moist;  massive; 
slightly  hard,  very  friable;  strongly 
calcareous;  moderately  alkaline  (pH  8.2). 

R     19"+  -  Hard  sandstone. 

Thickness  of  the  solum  ranges  from  10  to  20  inches.  Coarse 
fragments  make  up  5  to  20  percent  of  the  solum.  Reaction  is 
mildly  alkaline  to  moderately  alkaline. 

Al     0-4"  -  Pale  brown  (10YR  6/3)  very  channery  sandy 
loam,  dark  grayish  brown  (10YR  4/2)  moist; 
weak  fine  granular  structure;  soft,  very 
friable,  nonsticky  and  slightly  plastic; 
40  percent  sandstone  channery;  calcareous, 
moderately  alkaline  (pH  8.4);  clear  boundary. 

Ac     4-11"  -  Pale  brown  (10YR  6/3)  very  channery  sandy 
loam,  dark  grayish  brown  (10YR  4/2)  moist; 
weak  medium  granular  structure;  soft,  very 
friable,  nonsticky  and  nonplastic,  50  per- 
cent channery  and  10  percent  flags;  calcar- 
eous, moderately  alkaline  (pH  8.4);  clear 
smooth  boundary. 
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Cr     11-18"  -  Pale  brown  (10YR  6/3)  very  flaggy  sandy 

loam,  dark  grayish  brown  (10YR  4/2)  moist; 
massive;  soft,  very  friable,  nonsticky  and 
nonplastic;  65  percent  flags  and  15  percent 
sandstone;  channery;  calcareous,  moderately 
alkaline  (pH  8.4);  clear  smooth  boundary. 

R     18"   -  Hard  fractured  sandstone. 

The  A  horizon  ranges  from  very  channery  or  flaggy  sandy 
loam  to  very  channery  or  flaggy  loam.  Coarse  fragment  ranges 
from  25  to  40  percent  total,  most  of  which  is  5  inches.  The 
depth  to  bedrock  ranges  10  to  20  inches.  The  underside  and 
along  cracks  of  the  coarse  fragments  in  Ac  and  Cr  have  lime 
coatings.  The  10  to  20  inch  section  has  a  clay  range  of  10  to 
25  percent. 

The  Ac  has  60  percent  coarse  fragment  with  10  percent  3 
inches. 

The  Cr  has  80  percent  total  coarse  fragment  with  15  percent 
channery  fragments  and  65  percent  flags. 

Reaction  is  moderately  alkaline  throughout. 

This  soil  is  used  for  livestock  grazing  and  recreation. 

This  soil  has  a  severe  limitation  on  sanitary  facility 
uses  due  mainly  to  the  depth  to  rock  and  slope.   (This  includes 
sewage  lagoons,  septic  tank  absorption  fields,  and  landfills.) 
Local  roads  and  streets  have  a  severe  limitation  for  the  same 
reason.  As  source  materials,  such  as  roadfill  and  topsoil, 
Rentsac  is  poor  due  to  thin  layer,  small  stones,  and  problems 
of  area  reclaim.   (Capability  Unit;  VI Is:  Range  Site;  Grazeable 
Woodland,  Stony  Foothills.) 


B.2.1.4  Redcreek  Series 

The  Redcreek  series  consists  of  shallow,  well  drained  soils 
that  formed  in  sandy  material  weathered  from  underlying  calcareous 
sandstone.  Redcreek  soils  are  on  mountain  sideslopes  and  ridges 
and  have  slopes  of  5  to  30  percent.  Mean  annual  precipitation  is 
about  16  inches  and  the  mean  annual  air  temperature  is  about  44 
degrees  F. 

Redcreek  soils  are  similar  to  the  Rentsac  soils.  Rentsac 
soils  are  skeletal  and  are  on  fractured  sandstone,  while  Redcreek 
soils  are  non- skeletal  and  are  on  massive  sandstone. 
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Typical  pedon  of  Redcreek  sandy  loam,  5  to  30  percent 
slopes,  about  900  feet  N  of  SW%  corner,  Section  18,  T.  3S,  R. 


96W. 


B. 2. 1.4.1  66-Redcreek-Rentsac  Complex, 
5  to  30  Percent  Slopes 

These  moderately  sloping  to  steep  soils  are  formed  in 
residuum  on  foothill  slopes  and  ridges  at  elevations  of  6,000 
to  7,600  feet.  Average  annual  precipitation  is  about  16  inches, 
and  the  mean  annual  air  temperature  is  about  44  degrees  F.  The 
Redcreek  soil  makes  up  about  60  percent  of  the  mapping  unit,  and 
the  Rentsac  soil  makes  up  about  30  percent.  Redcreek  soil  is 
similar  to  the  Rentsac  soil  but  differs  in  being  non-skeletal. 
About  10  percent  of  the  unit  is  Rock  Outcrop,  Piceance  fine 
sandy  loam,  and  Yamac  loam. 

The  Redcreek  soil  is  a  shallow,  well  drained  soil  that 
formed  in  residuum  from  massive  sandstone  that  weathers  rapidly. 

Typically,  the  surface  layer  is  a  pale  brown  sandy  loam, 
about  6  inches  thick.  The  substratum  is  a  fine  channery  sandy 
loam,  about  12  inches  thick,  and  rests  on  massive  sandstone. 

Permeability  is  moderately  rapid.  The  effective  rooting 
depth  is  10  to  20  inches,  and  the  available  water  capacity  is 
low. 

Surface  runoff  is  slow,  and  the  erosion  hazard  is  slight. 

The  Rentsac  soil  is  a  shallow,  well  drained  soil  that 
formed  in  residuum  from  sandstone  which  is  highly  fractured 
and  hard. 

Typically,  the  surface  layer  is  a  pale  brown  very  channery 
sandy  loam,  about  4  inches  thick.  The  underlying  layer  is  a 
pale  brown  very  channery  sandy  loam,  about  7  inches  thick. 

Al     0-4"  -  Brown  (10YR  4/3)  fine  sandy  loam,  dark 
brown  (10YR  3/3)  moist;  moderate  medium 
granular  structure;  soft,  friable,  slightly 
sticky,  slightly  plastic;  many  fine  and 
very  fine  roots;  non-calcareous,  mildly 
alkaline  (pH  7.4);  clear  wavy  boundary. 
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Bl     4-10"  -  Brown  (10YR  5/3)  veiy  fine  sandy  loam,  dark 
brown  (10YR  4/3)  moist;  weak  medium  sub- 
angular  blocky  structure;  slightly  hard, 
friable,  slightly  sticky,  slightly  plastic; 
many  fine  and  very  fine  roots;  non- calcareous, 
mildly  alkaline  (pH  7.5);  clear  wavy  boundary. 

B2     10-22"  -  Light  yellowish  brown  (10YR  6/4)  loams, 

yellowish  brown  (10YR  5/4)  moist;  moderate 
medium  subangular  blocky  structure;  slightly 
hard,  friable,  slightly  sticky,  slightly 
plastic;  many  fine  roots;  calcareous,  mildly 
alkaline  (pH  7.6);  clear  wavy  boundary. 

Cca    22-37"  -  Very  pale  brown  (10YR  7/3)  extremely  channery 
sandy  loam,  pale  brown  (10YR  6/3)  moist; 
massive;  slightly  hard,  friable,  nonsticky, 
nonplastic;  some  visible  calcium  carbonate 
as  concretions;  strongly  calcareous,  strongly 
alkaline  (pH  8.6);  clear  wavy  boundary. 

The  substratum  is  a  pale  brown  very  flaggy  sandy  loam,  about  7 
inches  thick,  and  rests  on  hard  fractured  sandstone. 

Permeability  is  rapid.  Effective  rooting  depth  is  10  to 
20  inches,  and  available  water  capacity  is  low.  Surface  runoff 
is  slow  and  erosion  hazard  slight. 

These  soils  are  used  for  limited  livestock  grazing  and 
wildlife  habitat. 

These  soils  have  limited  use  for  community  development, 
sanitary  facilities,  and  recreation  areas  due  to  steep  slopes 
and  depth  to  bedrock. 

The  thin  layers  of  soils  make  this  soil  unsuited  for  use 
as  topsoil  and  source  material  for  roadfill.   (Capability  Unit, 
Vie;  Woodland  Site;  Pinyon- Juniper,  Range  Site;  Stony  Foothills.) 


B.2.1.5  Piceance  Series  -  70 

The  Piceance  series  consists  of  moderately  deep,  well 
drained  soils  that  formed  in  residuum  from  sandstone  and  modified 
with  aeolian  material.  Piceance  soils  are  on  upland  slopes  and 
ridges  and  have  slopes  of  5  to  15  percent.  Mean  annual  precipi- 
tation is  about  14  to  18  inches  and  the  mean  annual  air  tempera- 
ture is  about  43  degrees  F. 
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Piceance  soils  are  similar  to  Forelle,  Yamac,  and  Kinnear. 
Forelle,  Yamac,  and  Kinnear  soils  are  deep  and  do  not  have 
bedrock  above  40  inches.  Kinnear  soils  occur  in  a  warmer 
temperature  zone. 

Typical  pedon  of  Piceance  fine  sandy  loam,  5  to  25  percent, 
NEh,   NE^,  Section  33,  T.  2S,  R.  99W. 


B. 2. 1.5.1  Piceance  Fine  Sandy  Loam, 
5  to  15  Percent 

This  is  a  moderately  deep,  well  drained  soil  on  upland  slopes 
and  ridges  at  elevations  of  6,500  to  7,500  feet.   It  formed  in 
residuum  from  sandstone  and  modified  with  aeolian  material.  The 
average  annual  precipitation  is  about  15  to  17  inches;  average 
annual  air  temperature  is  about  43  degrees  F. ,  and  average  frost - 
free  period  is  about  80  to  105  days. 

Typically,  the  surface  layer  is  brown,  fine  sandy  loam 
about  10  inches  thick.  The  subsoil  is  light,  yellowish  brown 
loam  about  12  inches  thick.  The  substratum  is  very  pale  brown, 
very  channery  sandy  loam  about  15  inches  thick  and  overlies  hard 
sandstone.  There  is  a  layer  of  strong  lime  accumulation  in  the 
lower  part  of  the  subsoil  and  substratum. 

Included  in  this  unit  are  small  areas  of  Yamac  loam,  Forelle 
loam,  and  Redcreek- Rent sac  complex,  all  having  slopes  of  5  to  15 
percent.  Also,  included  in  this  unit  are  small  areas  of  soils 
which  have  darker  surface  layers,  which  occur  at  upper  elevations 
of  this  unit. 

Permeability  is  moderately  rapid.  Effective  rooting  depth 
is  20  to  40  inches.  Available  water  capacity  is  moderate. 
Organic  matter  content  in  the  surface  is  medium.  Surface  run- 
off is  slow  to  medium  and  erosion  hazard  slight  to  moderate. 

This  soil  is  for  livestock  grazing,  wildlife  habitat,  and 
limited  recreation. 

This  soil  has  moderate  to  severe  limitations  for  community 
development  and  sanitary  facilities  due  to  depth  to  bedrock. 
Recreational  areas  have  slight  to  moderate  limitations  due  to 
dustiness  and  depth  to  rock.  This  soil  is  a  fair  to  poor  source 
for  topsoil  and  roadfill  material  due  to  depth  to  rock  and 
borrow  area  reclamation.   (Capability  Unit,  VI3;  Range  Site, 
Rolling  Loam. ) 
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B.2.1.6  Forelle  Series  -  71 

The  Forelle  series  consists  of  deep,  well  drained  soils 
that  formed  in  calcareous  aeolian  sediments.  Forelle  soils 
are  on  uplands  and  terrace  slopes  and  have  slopes  of  3  to  15 
percent.  Mean  annual  precipitation  is  about  14  to  18  inches 
and  mean  annual  air  temperature  is  about  42  degrees  F. 

Forelle  soils  are  similar  to  the  Piceance  and  Yamac  soils. 
Piceance  soils  have  a  lithic  contact  less  than  40  inches.  Yamac 
soils  do  not  have  an  argillic  horizon. 

Typical  pedon  of  Forelle  loam,  3  to  25  percent  slopes, 
about  0.3  mile  east  and  0.2  mile  south  of  the  northwest  corner 
of  Section  30,  T.  IN,  R.  93W. 


B. 2. 1.6.1  71C  -  Forelle  Loam,  3  to  8  Percent  Slopes 

This  is  a  deep,  well  drained  soil  on  uplands  and  terrace 
slopes  at  elevations  of  6,000  to  7,200  feet.  It  formed  in  fine 
textured  aeolian  deposits.  The  average  annual  precipitation  is 
14  to  18  inches,  average  annual  air  temperature  is  42  degrees  F. , 
and  average  frost- free  period  is  80  to  105  days. 

Typically,  the  surface  layer  is  a  brown  loam  about  4  inches 
thick.  The  subsoil  is  a  brown,  light,  clay  loam  about  12  inches 
thick.  The  substratum  is  a  very  pale,  brown  loam  extending  to 
over  60  inches.  There  is  a  layer  of  strong  lime  accumulation  in 
the  lower  subsoil  and  substratum. 

Included  in  this  unit  are  small  areas  of  Yamac  loam  and 
Piceance  fine  sandy  loam,  both  having  slopes  of  3  to  8  percent. 

Permeability  is  moderate.  Effective  rooting  depth  is  60 
inches  or  more.  Available  water  capacity  is  medium.  Surface 
runoff  is  slow  and  erosion  hazard  slight. 

This  soil  is  used  for  dryland  farming,  livestock  grazing, 
and  wildlife  habitat. 

The  Forelle  soils  are  well  suited  for  community  development, 
sanitary  facilities,  and  recreational  areas.  This  soil  is  a  good 
source  for  topsoil  and  is  fair  for  roadfill  material.   (Capability 
Unit,  Vie;  Range  Site,  Rolling  Loam.) 

Al     0-4"  -  Brown  (10YR  5/3)  loam,  dark  brown  (10YR  3/3) 

moist;  moderate,  fine  granular  structure,  soft 
very  friable;  noncalcareous ;  mildly  alkaline; 
clear,  smooth  boundary. 
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B2t     4-16"  -  Brown  (7.5YR  5/4)  light  clay  loam,  brown 

(10YR  4/3)  moist;  moderate  medium  prismatic 
structure  parting  to  moderate  medium  sub- 
angular  blocks;  hard,  friable;  few  thin  clay 
films  on  ped  faces;  noncalcareous ;  mildly 
alkaline;  clear  smooth  boundary. 

B3ca     16-19"  -  Pale  brown  (10YR  6/3)  loam,  brown  (10YR  4/3) 

moist;  weak  medium  and  coarse  subangular 
blocky  structure;  slightly  hard,  friable; 
calcareous;  some  visible  secondary  calcium 
carbonate  occuring  as  lime  seams  and  concretions; 
moderately  alkaline;  clear  smooth  boundary. 

Cca    19-60"  -  Very  pale  brown  (10YR  7/3)  loam,  brown  (10YR 
5/3)  moist;  massive  structure;  slightly  hard, 
friable;  calcareous;  some  visible  secondary 
calcium  carbonate  occuring  as  lime  seams  and 
concretions;  moderately  alkaline. 

The  A  horizon  ranges  between  silt  loam,  loam,  or  very  fine 
sandy  loam  textures.  The  B  horizon  ranges  from  loam  to  silty 
clay  loam  in  texture.  Depth  to  the  strong  calcium  carbonate 
zone  ranges  from  12  to  20  inches.  Rock  fragments  are  usually  less 
than  5  percent  but  ranges  from  0  to  15  percent. 

Reaction  ranges  from  mildly  alkaline  in  the  surface  to 
moderately  alkaline  in  the  substratum. 


B.2.1.7  Rivra  Series  -  75 

The  Rivra  series  consists  of  deep,  somewhat  excessively 
drained  soils  that  have  formed  in  detrital  alluvium  of  calcar- 
eous sandstone  and  shale  origin.  Rivra  soils  are  on  alluvial 
fans  and  in  narrow  valleys  with  slope  gradients  of  2  to  9  per- 
cent. Mean  annual  precipitation  is  about  16  inches  and  the 
mean  annual  air  temperature  is  about  45  degrees  F. 

Rivra  soils  are  similar  to  the  Glendive  soils  with  which 
they  are  closely  associated.  Glendive  soils  differ  in  being 
mainly  sandy  loam  at  10  to  40  inch  depth. 

Typical  pedon  of  Rivra  gravelly  loamy  fine  sand,  2  to  9 
percent  slopes,  1.5  miles  up  Ryan  Gulch,  200  feet  north  of  road, 
in  the  SE%  of  SE%  Section  31,  T.  IS,  R.  98W. 
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B. 2. 1.7.1  Rivra  Channery  Loamy  Fine  Sand, 
2  to  9  Percent  Slopes 

This  is  a  very  deep,  somewhat  excessively  drained  soil  on 
alluvial  fans  and  alluvial  cones  and  on  narrow  stream  bottoms  at 
elevations  between  6,000  and  6,500  feet.  It  formed  in  coarse 
alluvium  of  sandstone  or  mixed  sandstone  and  shale  origin.  The 
average  annual  precipitation  is  about  16  inches,  average  annual 
air  temperature  is  about  45  degrees  F. ,  and  average  frost- free 
period  is  about  80  to  105  days. 

Included  in  this  unit  are  small  areas  of  Glendive  soils, 
and  areas  of  a  soil  differing  from  Rivra  in  being  very  channery 
in  the  10  to  40  inch  depth. 

Typically,  the  surface  layer  is  pale  brown  channery  loamy 
fine  sand  about  6  inches  thick.  The  next  layers,  to  a  depth  of 
37  inches,  consist  of  light  yellowish  brown  channery  sand.  The 
substratum,  between  37  and  60  inches,  consists  of  pale  brown 
and  light  yellowish  brown  channery  sand,  very  channery  sand, 
and  channery  loamy  fine  sand.  The  soil  is  highly  calcareous 
throughout . 

Permeability  is  rapid.  Effective  rooting  depth  is  60 
inches  or  more.  Available  water-holding  capacity  is  low. 
Organic  matter  content  in  the  surface  is  low.  Surface  runoff 
is  slow  and  erosion  hazard  is  medium. 

This  soil  is  used  almost  entirely  for  range.  Small  areas 
have  been  worked  as  a  source  of  road  metal. 

The  Rivra  soil  has  a  fair  potential  for  cottontail  and 
deer.  They  use  grasses,  forbs,  and  brush,  and  obtain  their 
shelter  primarily  from  the  brush. 

As  roads  are  improved  in  the  area,  more  of  this  soil  will 
be  used  as  a  source  of  road  material.  Typically,  the  top 
layer  has  less  gravel  and  in  areas  which  are  mined  for  road 
material,  this  top  portion  should  be  put  aside,  rather  than 
mixed  in  with  the  more  gravelly  layers.  If  domestic  water 
wells  are  put  on  these  soils,  care  should  be  taken  that  sewage 
effluent  does  not  leach  into  the  water-bearing  strata. 
(Capability  subclass,  Vie,  dryland.) 

Al     0-6"  -  Pale  brown  (10YR  6/3)  channery  loamy  fine 
sand,  brown  (10YR  4/3)  moist;  weak  fine 
granular  structure;  soft,  very  friable, 
nonsticky  and  nonplastic;  moderately  alkaline, 
strongly  calcareous;  18  percent  fine  channery; 
clear  wavy  boundary. 
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CI     6-16"  -  Light  yellowish  brown  (10YR  6/4)  channery 

sand,  dark  yellowish  brown  (10YR  4/4)  moist, 
massive;  soft,  very  friable,  nonsticky  and 
nonplastic;  moderately  alkaline,  violently 
calcareous;  17  percent  fine  channery;  clear 
wavy  boundary. 

C2     16-21"  -  Light  yellowish  brown  (10YR  6/4)  channery 

sand,  dark  yellowish  brown  (10YR  4/4)  moist; 
massive;  soft,  very  friable,  nonsticky  and 
nonplastic;  moderately  alkaline,  violently 
calcareous,  50  percent  channery,  of  which 
two- thirds  is  coarse;  5  percent  cobble; 
clear  wavy  boundary. 

C3    21-37"  -  Light  yellowish  brown  (10YR  6/4)  channery  sand; 
dark  yellowish  brown  (10YR  4/4)  moist;  massive; 
soft,  very  friable,  nonsticky  and  nonplastic; 
strongly  alkaline,  violently  calcareous;  33 
percent  channery,  of  which  one -half  is  coarse; 
abrubt  wavy  boundary. 

Alb     37-42"  -  Pale  brown  (10YR  6/3)  channery  loamy  fine  sand, 
dark  brown  (10YR  4/3)  moist;  massive;  slightly 
hard,  very  friable,  nonsticky  and  nonplastic; 
strongly  alkaline  (pH  9.0);  violently  calcareous; 
20  percent  fine  channery;  abrupt  wavy  boundary. 

IIcl    42-50"  -  Light  yellowish  brown  (10YR  6/4)  channery  sand, 

dark  yellowish  brown  (10YR  4/4)  moist;  massive; 
slightly  hard,  very  friable,  nonsticky  and  non- 
plastic; strongly  alkaline  (pH  8.6);  violently 
calcareous;  33  percent  fine  channery;  clear 
wavy  boundary. 

IIc2     50-60"  -  Light  yellowish  brown  (10YR  6/4)  channery  sand, 

dark  yellowish  brown  (10YR  4/4)  moist,  massive, 
loose,  very  friable,  nonsticky  and  nonplastic; 
strongly  alkaline,  violently  calcareous;  40 
percent  fine  channery;  clear  wavy  boundary. 

The  soil  is  60  inches  or  more  deep.  Coarse  fragments  make 
up  25  to  35  percent  of  the  10  to  40  inch  depth.  Reaction  is 
moderately  alkaline. 

The  A  horizon  is  light  brownish  gray  or  pale  brown.  The 
texture  is  variable,  ranging  from  fine  sandy  loam  to  sand,  and 
may  be  modified  as  channery. 

The  control  section  (10  to  40  inch  depth)  averages  as 
channery  sand,  and  is  comprised  of  lenses  which  range  from 


86 


coarse  sand  to  loamy  fine  sand,  and  which  range  from  nearly 
channery  free  to  extremely  channery.  Color  is  pale  brown, 
light  yellowish  brown,  or  very  pale  brown.  Reaction  is  mildly 
alkaline  to  strongly  alkaline  and  is  strongly  or  very  strongly 
calcareous.  Below  the  40  inch  depth  the  soil  is  generally 
similar,  but  may  average  very  channery.  Some  soils  contain 
thin  buried  dark  colored  A  horizons. 


B.2.2  Significant  Soil  Characteristics 

The  following  is  a  brief  discussion  of  soil  characteristics: 

Selenium.  This  trace  element  appears  to  stimulate  growth  in 
some  species  but  is  toxic  at  high  levels. 

Fluoride.  This  element  acts  as  a  respiratory  inhibitor  at 
high  concentrations. 

Calcium.  Calcium  is  one  of  the  essential  plant  nutrients.  It 
is  vital  for  the  nitrification  process.  Calcium  is  also 
necessary  for  bud  development.  High  calcium  concentrations 
may  interfere  with  boron  metabolism  (see  Boron) . 

Magnesium.  Magnesium  is  another  of  the  essential  plant  nutrients. 
Magnesium  is  necessary  to  the  synthesis  of  chlorophyll. 

Potassium.  Potassium  is  an  essential  nutrient  that  increases 
plant  vigor  and  resistance  to  disease.  Potassium  also  counter- 
acts the  effects  of  too  much  nitrogen  (see  Nitrogen).  This 
element  aids  in  the  synthesis  of  starch  and  the  movement  of  sugar 
through  the  plant. 

Sodium.   (See  Exchangeable  Sodium  Percentage) 

Zinc,  Iron,  Manganese,  Copper,  and  Boron.  Small  amounts  of  these 
elements  are  essential  to  plants.  Although  necessary  to  the  over- 
all nutrient  regime,  all  can  become  toxic  to  plant  growth  at  high 
levels.  Iron,  at  high  concentrations,  interferes  with  phosphate 
availability.  Manganese  also  inhibits  phosphorus  availability, 
especially  in  acidic  soils. 

Phosphorus .  Phosphorus  is  another  of  the  essential  major  nutrient 
elements.  Phosphorus  is  doubly  important  because  it  influences 
the  absorption  of  other  nutrients  by  plants.  This  element  is  also 
important  to  cell  division,  to  the  conversion  of  starch  to  sugar 
and  to  the  flowering  process. 

Sulfur  (Sulfate) .  Sulfur  as  sulfate  is  an  essential  major  nutrient 
element  and  protein  constituent.  It  is  also  important  in  molecules 
which  are  involved  in  cellular  respiration. 
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Nitrogen  (Nitrate) .  Nitrogen  as  nitrate  is  essential  to  plants 
in  the  formation  of  organic  components  such  as  proteins,  chlorophyll, 
and  coenzymes.  Nitrogen  governs  the  utilization  by  plants  of  such 
elements  as  potassium  and  phosphorus.  In  high  concentrations 
nitrogen  has  detrimental  effects  on  plants,  such  as  decreased 
resistance  to  disease,  retardation  of  flowering  and  poor  root 
development.  These  effects,  however,  do  not  occur  equally  in  all 
plants. 

Ammonium  Nitrate.  This  compound  is  a  source  of  nitrogen  both  as 
NH  and  NO". 

Chloride.  This  element  is  responsible  for  the  stimulation  of 
photosynthesis. 

Molybdenum.  This  trace  element  is  essential  to  nitrogen- fixation 
but  is  toxic  in  large  amounts. 

Cobalt .  Cobalt  is  a  necessary  element  in  the  nutrition  of  blue- 
green  algae  and  is  required  by  certain  legumes  for  the  fixation 
of  nitrogen. 

Texture .  Soil  texture  is  evaluated  as  light,  medium,  or  heavy. 
Light  soils  are  those  in  which  the  association  of  fine  particles 
is  loose,  resulting  in  good  aeration,  adequate  water  movement, 
and  suitable  soil/root  interfacing  which  increases  cat ion -exchange. 
Light  soils,  however,  are  subject  to  erosion.  A  heavy  soil 
restricts  the  movement  of  air  and  water  and  may  decrease  cation- 
exchange.  Heavy  soils  tend  to  be  acidic;  light  soils  are  more 
basic  (Brady  1974). 

Organic  Matter.  The  presence  of  organic  matter  increases  the 
ability  of  the  soil  to  retain  moisture  and  provides,  to  some 
degree,  direct  nutrition  to  plants.  The  amounts  of  available 
nutrition  in  organic  matter,  however,  are  not  great.  Not  all 
organic  matter  is  beneficial.  Some  toxic  organic  substances 
may  be  present  and  have  deleterious  effects  in  soils  that  are 
not  well-drained  (i.e.,  soils  with  heavy  texture). 

Lime.  Lime  decreases  acidity  and  improves  the  texture  of  the 
soil.  At  very  high  levels,  however,  lime  concentrations  may 
interfere  with  calcium  and  boron  metabolism  and  decrease  the 
availability  of  phosphorus  to  plants. 

pH.  The  availability  of  certain  elements  to  plants  is  directly 
related  to  pH.  At  high  pH  levels,  phosphorus  availability  is 
reduced.  The  pH  has  similar  effects  on  boron  and  other  trace 
elements  such  as  iron,  zinc,  and  manganese.  Very  high  pH  values 
decrease  magnesium  and  calcium  availability.  Bacteria  and 
actinomycetes  function  best  at  pH  values  between  6.0  and  7.0, 
but  are  not  seriously  impeded  at  excessive  pH.  Fungi  do  not 
respond  directly  to  pH  values.  Nitrate  availability  correlates 
directly  with  micro-organism  activity. 


Cat ion- exchange  Capacity.  Exchangeable  soil  constituents  -  cations 
(such  as  hydrogen,  calcium,  potassium,  and  sodium)  are  necessary  for 
plant  growth.  Cat ion -exchange  occurs  between  the  plant  root  and 
clay  fraction  of  the  soil.  Cat ion -exchange  capacity  relates  fairly 
directly  to  soil  fertility. 

Exchangeable  Sodium  Percentage.  Sodium  is  considered  a  secondary 
or  micro-nutrient  element.  In  small  amounts  it  is  known  to  increase 
yields  by  replacing  the  action  of  potassium.  In  large  concentrations, 
however,  sodium  is  toxic  to  plants,  causing  cell  plasmo lysis  (shrink- 
ing of  protoplasm  by  dehydration) . 

Electrical  Conductivity  of  Saturated  Soil.  Electrical  conductivity 
is  a  measure  of  the  amount  of  soluble  salts  in  the  soil.  When 
excessive,  soluble  salts  may  cause  plant  toxicity. 

Estimated  Nitrogen  Available  to  Plants  One  Year  After  Decomposition 
of  Organic  Matter.  This  is  a  projected  estimate  of  nitrogen  avail- 
ability (see  Nitrogen). 

Arsenic.  In  high  concentrations  this  element  inhibits  metabolic 
processes  in  living  tissue. 


B.2.3  Other  Soil  Data 

Tables : 

B-2-1  Chemical  and  Physical  Analyses  of  Soil  Samples  Collected 
on  Tract  C-b  (SCS  Soil  Sampling  Locations) 

B-2-2  Characteristics  of  Additional  Soil  Samples  Taken  on 
Tract  C-b  (C-b  Staff  Samples) 

B-2-3  Herb  Frequency  Values 

B-2-4  Shrub  Importance  Values 

B-2-5  Listing  of  Sampling  Sites 

B-2-6  Summary  of  Significant  Correlation  Coefficients  and  T- 
Values  for  Shrub  Importance  Values 

B-2-7  Summary  of  Significant  Coefficients  of  Correlation  and 
T-Values  for  Herb  Frequency 

B-2-8  Summary  of  Significant  Correlation  Coefficients  and  T- 
Values  for  Soil  Characteristics 

B-2-9  Typical  Computer  Output  for  Correlation  and  Regression 
Analysis 
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Table  B-2-5  LISTING  OF  SAMPLING  SITES 


STAND  NUMBER  STAND  TYPE 


if  a 
2f  a 

3F  § 

4F  § 

5F  § 

6F  $ 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


1-0     CPJR  CHAINED  P I NYON- JUNIPER  RANGELAND  (EXPERIMENTAL  SITE) 

2-0     CPJR  CHAINED  PI NYON -JUNIPER  RANGELAND  (CONTROL  SITE) 

3-0     UPSB  UPLAND  SAGEBRUSH  COMMUNITY 

4-0     BLSB  BOTTOMLAND  SAGEBRUSH  COMMUNITY 

5-0     PJWD  PINYON- JUNIPER  WOODLAND  (EXPERIMENTAL  SITE) 

6-0     PJWD  PINYON- JUNIPER  WOODLAND  (CONTROL  SITE) 

CPJR  CHAINED  PI NYON -JUNIPER  RANGELAND 

UPSB  UPLAND  SAGEBRUSH  COMMUNITY 

PJWD  PINYON- JUNIPER  WOODLAND  (EAST-FACING  SLOPE) 

CPJR  CHAINED  PI NYON -JUNIPER  RANGELAND 

UPSB  UPLAND  SAGEBRUSH  COMMUNITY 

PJWD  PINYON- JUNIPER  WOODLAND 

PJWD  PINYON- JUNIPER  WOODLAND 

CPJR  CHAINED  PINYON- JUNIPER  RANGELAND 

UPSB  UPLAND  SAGEBRUSH  COMMUNITY 

BLSB  BOTTOMLAND  SAGEBRUSH  COMMUNITY 

RABR  RABBITBRUSH  COMMUNITY 

GRWD  GREASEWOOD  COMMUNITY 

BLSB  BOTTOMLAND  SAGEBRUSH  COMMUNITY 

BUGR  BUNCHGRASS  COMMUNITY 

DGFF  DOUGLAS- FIR  FOREST 

ANIVD  ANNUAL  WEED  COMMUNITY 

ANWD  ANNUAL  WEED  COMMUNITY 

ANWD  ANNUAL  WEED  COMMUNITY 

ANWD  ANNUAL  WEED  COMMUNITY 


SOIL  UNITS 


ID 

41 

63 

66 

70 

71C 

75 


IDENTIFICATION 

GLENDIVE  -  FINE  SANDY  LOAM  2-15  PERCENT  SLOPES 

RENTSAC  CHANNERY  (FINE  SANDSTONE)  FINE  SANDY  LOAM  5  - 

RED  CREEK  -  RENTSAC  COMPLEX  5  -  30  PERCENT  SLOPES 

PICEANCE  FINE  SANDY  LOAM  5  -  15  PERCENT  SLOPES 

FORELLE  LOAM  3  -  8  PERCENT  SLOPES 

RIVRA  -  GRAVELLY,  LOAMY  FINE  SAND  2  -  9  PERCENT  SLOPES 


50  PERCENT  SLOPES 
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Table  B-2-9 

TYPICAL  COMPUTER  OUTPUT  FOR  CORRELATION 

AND  REGRESSION  ANALYSIS 

MULTIPLE 

REGRESSION 

.. ,VAL1 

SELECTION  ...  4 

:01262201020304050607080910111213141516171819202122 

VARIABLE 

STANDARD 

CORRELATION   REGRESSION 

STD.  ERROR 

COMPUTED 

NO.  NAME 

MEAN 

DEVIATION 

X  VS  Y     COEFFICIENT 

OF  REG.COEF. 

T  VALUE 

1  N03 

9.55000 

5.79904 

-0.13283      -0.00000 

0.00011 

-0.00937 

2  NH4 

0.90500 

0.60304 

0.03848      -0.00070 

0.02327 

-0.03015 

3  P 

8.35000 

7.58998 

0.44656      0.00001 

0.00025 

0.04392 

4  K 

145.64999 

83.20306 

-0.40796      -0.00000 

0.00002 

-0.07368 

5  Ca 

4340.00000 

1020.01001 

0.39899      0.00000 

0.00001 

0.08447 

6  Mg 

339.00000 

148.21391 

0.25149      0.00006 

0.00072 

0.08442 

7  S04 

21.84999 

9.85299 

-0.27306      -0.00154 

0.08084 

-0.01902 

8  Fe 

5.73000 

5.99114 

0.26168      0.00000 

0.00030 

0.01300 

9  Zn 

0.42500 

0.76769 

0.23964      -0.00194 

0.05754 

-0.03379 

10  Cu 

0.42500 

0.25726 

0.09307      0.00045 

0.00169 

0.26883 

11  Mn 

2.04000 

1.92146 

0.19412      -0.00001 

0.00033 

-0.02118 

12  B 

0.60000 

0.12978 

-0.18213      0.00541 

0.13187 

0.04100 

13  CEC 

30.48494 

5.85349 

0.43800      0.00000 

0.00002 

0.01252 

14  pH 

8.19999 

0.29380 

-0.32419      -0.00071 

0.00529 

-0.13469 

15  SLIM 

5.27999 

2.70858 

0.07730      -0.00002 

0.00070 

-0.03426 

16  SALT 

0.72000 

0.31221 

-0.15467      0.01226 

0.00430 

2.85143 

17  ESP 

2.10499 

1.58229 

-0.44963      -0.00337 

0.01999 

-0.16850 

18  PWC 

16.16498 

5.24918 

0.37351      -0.00131 

0.01436 

-0.09090 

19  FC 

23.89996 

6.22363 

0.42815      0.18516 

0.27984 

0.66168 

20  UW 

7.73500 

3.55709 

0.19791      -0.14057 

0.69846 

-0.20126 

21  IOM 

3.16000 

1.17267 

0.42770      1.68024 

3.33131 

0.50438 

22  OMN 

116.20000 

36.66718 

0.33068      -0.02540 

0.12703 

-0.19997 

DEPENDENT 

26  JUOS 

3.54500 

3.00604 

INTERCEPT 

-2.11943 

MULTIPLE  CORRELATION 

0.55769 

STD.  ERROR  OF  ESTIMATE 

6.27936 

ANALYSIS  OF  VARIANCE  FOR  THE  REGRESSION 


SOURCE  OF  VARIATION 

ATTRIBUTABLE  TO  REGRESSION 
DEVIATION  FROM  REGRESSION 
TOTAL 


DEGREES 

SUM  OF 

OF  FREEDOM 

SQUARES 

22 

53.39835 

-3 

118.29099 

19 

171.68933 

MEAN 
SQUARES 
2.42720 
-39.43033 


F  VALUE 
■0.06156 


SELECTION 

4 

TABLE  OF 

RESIDUALS 

CASE  NO. 

Y  VALUE 

Y  ESTIMATE 

RESIDUAL 

1 

0.00000 

2.42178 

-2.42178 

2 

0.00000 

4.66675 

-4.66675 

3 

0.00000 

1.25160 

-1.25160 

4 

0.00000 

0.26412 

-0.26412 

5 

3.30000 

2.28360 

1.01640 

6 

6.00000 

4.98825 

1.01175 

7 

4.20000 

4.71901 

-0.51901 

8 

4.80000 

3.34391 

1.45609 

9 

4.10000 

2.83138 

1.26862 

10 

4.40000 

2.39278 

2.00722 

11 

3.30000 

3.22357 

0.07643 

12 

6.60000 

6.59855 

0.00145 

13 

9.20000 

4.54732 

4.65268 

14 

6.70000 

6.75922 

-0.05922 

15 

7.50000 

3.01560 

4.48440 

16 

0.90000 

3.81360 

-2.91360 

17 

7.10000 

4.41748 

2.68252 

18 

2.80000 

3.76557 

-0.96557 

19 

0.00000 

4.31573 

-4.31573 

20 

0.00000 

1.28051 

-1.28051 
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Table  B-3-1  ALPHABETICAL  LISTING  OF  COMMON  NAMES 
FOR  THE  FLORA  OF  TRACT  C-b 


Common  Name 

TREES,  SHRUBS,  AND  VINES 

Antelope  bitterbrush 

Big  sagebrush 

Bitterbrush 

Blue  clematis 

Box  elder 

Chokecherry 

Currant 

Douglas -fir 

Four-winged  saltbush 

Gambel's  oak 

Golden  currant 

Greasewood 

Horsebrush 

Mormon  tea 

Mountain  mahogany 

Narrow- leaf  cottonwood 

Oregon  grape 

Pinyon  pine 

Prickly  pear 

Rabbitbrush 

Rock  spirea 

Rocky  Mountain  juniper 

Rubber  rabbitbrush 

Serviceberry 

Shadscale 

Siberian  elm 

Silver  buffaloberry 

Skunkbush 

Smooth  currant 


Scientific  Name 


Purshia  tridentata 

Artemisia  tridentata 

Purshia  tridentata 

Clematis  columbiana 

Acer  negundo 

Primus  virginiana  var.  melanocarpa 

Ribes  cereum 

Pseudotsuga  menziesii 

Atriplex  canescens 

Quercus  gambelii 

Ribes  aureum 

Sarcobatus  vermiculatus 

Tetradymia  canescens 

Ephedra  viridis 

Cercocarpus  montanus 

Populus  angustifolia 

Mahonia  repens 

Pinus  edulis 

Opuntia  polyacantha 

Chrysothamnus  viscidiflorus 

Holodiscus  dumosus 

Juniperus  scopulorum 

Chrysothamnus  nauseosus 

Amelanchier  alnifolia 

Atriplex  confertifolia 

Ulmus  pumila 

Shepherdia  argentea 

Rhus  trilobata 

Ribes  inerme 
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Table  B-3-1   (Continued) 


Common  Name 


Scientific  Name 


Snakeweed 

Snowberry 

Utah  juniper 

Utah  serviceberry 

Western  virgin's -bower 

Wildbuckwheat 

Wild  hops 

Wild  rose 

Willow 

Winter  fat 


Gutierrezia  sarothrae 
Symphoricarpos  orephilus 
Juniperus  osteosperma 
Amelanchier  utahensis 
Clematis  ligusticifolia 
Eriogonum  lonchophyllum 
Humulus  lupulus  var.  neomexicanus 
Rosa  woods ii 
Salix  exigua 
Ceratoides  lanata 


HERBS 

Actinea 

Alfalfa 

Alumroot 

Annual  spurge 

Aster 

Aster 

Baby  blue  eyes 

Balsam  root 

Baltic  rush 

Barnyard  grass 

Bastard  toadflax 

Beard  tongue 

Bee  plant 

Biennial  wormwood 

Biscuitroot 

Blue- bunch  wheatgrass 

Blue  grama 

Bluegrass 

Blue  lettuce 


Hymenoxis  acaulis 

Medicago  sativa 

Heuchera  parvi folia 

Chaemaesyce  glyptosperma 

Aster  adscendens 

Aster  sp. 

Collinsia  parviflora 

Balsamorhiza  sagittata 

Juncus  arcticus  spp .  ater 

Echinchloa  crus-galli  var.  mitis 

Comandra  pallida  spp.  umbel lata 

Penstemon  lentus 

Cleome  serrulata 

Artemisia  biennis 

Lomatium  orientale 

Agropyron  spicatum 

Bouteloua  gracilis 

Poa  arida 

Lactuca  tatarica  spp.  pulchella 
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Table  B-3-1  (Continued) 


Common  Name 


Scientific  Name 


Canada  thistle 

Cancer  root 

Cattail 

Cheatgrass 

Checker  mallow 

Chorispora 

Cinquefoil 

Clover 

Collomia 

Colorado  bedstraw 

Common  reed 

Common  sunflower 

Crested  wheatgrass 

Cryptantha 

Curly- cup  gumweed 

Daisy  Fleabane 

Dandelion 

Darnel 

Death  camas 

Dock 

Double  bladderpod 

Easter  daisy 

Eriogonum 

Evening  primrose 

Evening  star 
Fairy  candelabra 
False  dandelion 
False  flax 
False  gromwell 
False  pennyroyal 
False  Solomon's  seal 


Cirsium  arvense 

Orobanche  fasciculata 

Typha  latifolia 

Bromus  tectorum 

Sidalcea  neomexicana 

Chorispora  tenella 

Potent ilia  gracilis 

Trifolium  gymnocarpon 

Collomia  linearis 

Galium  coloradoensis 

Phragmites  austral is 

Helianthus  annuus 

Agropyron  desertorum 

Cryptantha  sericea,  Cryptantha  sp. 

Grindelia  squarrosa 

Erigeron  nematophyllus 

Taraxacum  officinale 

Lolium  perenne 

Zigadenus  venenosus  var.  gramineus 

Rumex  sp. 

Physaria  floribunda 

Townsendia  hookeri ,  Townsendia  incana 

Eriogonum  flexum 

Calylophus  hartwegii  spp.  1 avandu 1 i  f o 1 ius 

Oenothera  trichocalyx,  Oenothera  sp. 

Mentzelia  rusby_i ,  Mentzelia  dispersa 

Androsace  septentrionalis 

Agoseris  glauca 

Camel ina  microcarpa 

Onosmodium  molle  var. 


occidental is 


Hedeoma  drummondii 
Smilacina  stellata 
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Table  B-3-1  (Continued) 


Common  Name 


Scientific  Name 


False  yarrow 
Fireweed 
Foxtail  barley- 
Fremont  penstemon 
Glaucous  aster 
Goat's  beard 
Golden  aster 
Golden  ragwort 
Gloden  smoke 
Goldenrod 
Goldenweed 
Goosefoot 

Great  Basin  wildrye 
Green  sage 
Gumbo  lily- 
Hawks  beard 
Horsetail 
Horehound 
Horseweed 
Hymenopappus 
Indian  paintbrush 
Indian  ricegrass 
Japanese  brome 
Junegrass 

Kentrophyta  milk  vetch 
Kentucky  bluegrass 
Knotweed 
Larkspur 

Little  ricegrass 
Long- leaved  phlox 
Lupine 
Marestail 


Chaenactus  douglasii 

Epilobium  sp. 

Hordeum  jubatum 

Penstemon  fremontii 

Aster  glaucodes 

Tragopogon  dubius 

Heterotheca  villosa 

Senecio  multilobatus 

Corydalis  aurea 

Solidago  spars if lora 
Haplopappus  nuttallii,  Haplopappus  acaulis 

Chenopodium  fremontii,  Chenopodium  album 

Elymus  cinereus 

Artemisia  dracunculus  spp.  glauca 

Oenothera  caespitosa 

Crepis  acuminata 

Equisetum  arvense 

Marrubium  vulgare 

Cony z a  canadensis 

Hymenopappus  filifolius 
Castilleja  chromosa,  Castilleja  linariaefolia 

Oryzopsis  hymenoides 

Bromus  j  aponicus 

Koeleria  gracilis 

Astragalus  kentrophyta 

Poa  pratensis 

Polygonum  douglasii,  Polygonum  sawatchense 

Delphinium  nelsoni 

Oryzopsis  micrantha 

Phlox  longifolia 

Lupinus  argenteus 

Hippuris  vulgaris 
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Table  B-3-1  (Continued) 


Common  Name 


Scientific  Name 


Mariposa  lily 

Marsh  elder 

Mat  penstemon 

Meadow  goldenrod 

Meadow  milkvetch 

Mentzelia 

Microsteris 

Miner's  candle 

Moss  phlox 

Mountain  brome 

Mountain  peppergrass 

Much- branched  gayophytum 

Mutton  grass 

Narrow  leaf  gromwell 

Needle- and- thread  grass 

Nodding  brome 

Nodding  eriogonum 

Nuttall's  sunflower 

Nuttall's  yellow  violet 

Orchard  grass 

Painted  milkvetch 

Pasque  flower 

Pasture  sage 

Pearly  everlasting 

Peppergrass 

Phacelia 

Pigweed 

Prairie  bulrush 

Prickly  gilia 

Prickly  lettuce 

Puccoon 

Pursh's  Milk  vetch 


Calochortus  gunnisoni,  Calochortus  nuttallii 
Iva  xanthifolia 
Penstemon  caespitosus 
Solidago  canadensis 
Astragalus  divers if olius 
Mentzelia  dispersa 
Microsteris  gracilis 
Cryptantha  sp. 
Phlox  hoodii 
Bromus  marginatus 
Lepidium  montanum 
Gayophytum  ramosissimum 
Poa  fendleriana 
Lithospermum  incisum 
Stipa  comata 
Bromus  porteri 
Eriogonum  cernuum 
Helianthus  nuttallii 
Viola  nuttallii 
Dactyl is  glomerata 
Astragalus  ceramicus 
Pulsatilla  patens  spp.  multifida 
Artemisia  frigida 
Anaphalis  margaritacea 
Lepidium  perfoliatum 
Phacelia  idahoensis 
Amaranthus  retroflexus 
Scirpus  paludosus 
Leptodactylon  pungens 
Lactuca  serriola 
Lithospermum  sp. 
Astragalus  purshii 
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Table  B-3-1  (Continued) 


Common  Name 


Scientific  Name 


Pussytoes 

Rabbit's- foot  grass 

Ragweed 

Ragwort 

Red  top 

Rock  cress 

Rocky  Mountain  milk  vetch 

Russian  thistle 

Sagebrush  buttercup 

Sagewort 

Sand  dropseed 

Scarlet  gilia 

Scarlet  globe  mallow 

Scouring  rush 

Seaside  arrowgrass 

Sedge 

Sheep  fescue 

Shore  buttercup 

Short-rayed  alkali  aster 

Showy  milkweed 

Slender  wheatgrass 

Sloughgrass 

Smooth  brome 

Sow  thistle 

Speedwell 

Spikerush 

Spoonleaf  milk  vetch 

Spreading  dogbane 

Spurge 

Squirreltail  grass 

Stephanomeria 


Antennaria  rosea,  Antennaria  parvifolia 
Polypogon  monspel liens is 
Ambrosia  artemisiifolia 
Senecio  eremophilus  var.  kingii 
Agrostis  gigantea 
Arab is  holboellii 
Astragalus  scopulorum 
Salsola  iberica 
Ranunculus  glaberrimus 
Artemisia  ludoviciana 
Sporobolus  cryptandrus 
Ipomopsis  aggregata 
Sphaeralcea  coccinea 

Equisetum  hyemale ,  Equisetum  laevigatum 
Triglochin  maritima 

Carex  aquatilis,  Carex  atherodes ,  Carex 
heliophila,  Carex  lanuginosa,  Carex  simulata 
Festuca  brachyphylla 
Ranunculus  cymbalaria 
Brachyactis  frondosa 
Asclepias  speciosa 
Agropyron  trachycaulum 
Beckmannia  syzigachne 
Bromus  inermis 
Sonchus  arvensis 
Veronica  salina 
Eleocharis  macros t achy a 
Astragalus  spatulatus 
Apocynum  andro  s  aemi  f o 1 ium 
Euphorbia  robusta 
Sitanion  longi folium 
Stephanomeria  tenui folia 
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Table  B-3-1  (Continued) 


Common  Name 


Scientific  Name 


St  ickseed 

Stinging  nettle 

Sugarbowls 

Sulphur  flower 

Summer - cyp  re  s  s 

Sweet  vetch 

Tansy  mustard 

Tassel -flower  brickellbrush 

Thistle 

Timothy 

Tobacco 

Tule 

Tumble  mustard 

Twist flower 

Umbrellawort 

Utah  daisy  fleabane 

Watercress 

Watson  Penstemon 

Western  gromwell 

Western  wallflower 

Western  wheatgrass 

White  draba 

White  pigweed 

White  sweet  clover 

Wild  buckwheat 

Wild  flax 

Wild  licorice 

Wild  onion 

Winged  eriogonum 

Wing- fruited  sand  verbena 

Yarrow 


Lappula  redowskii 
Urtica  dioica 
Clematis  hirsutissima 
Eriogonum  umbellatum 
Kochia  iranica 
Hedysarum  boreale 
Descurainia  pinnata 
Brickellia  grandiflora 
Cirsium  sp. 
Phleum  pratense 
Nicotiana  attenuata 
Scirpus  lacustris  spp.  valdius 
Sisymbrium  altissimum,  Sisymbrium  officinale 
Streptanthus  cordatus 
Qxybaphus  linearis 
Erigeron  utahensis 
Rorippa  nasturtium-aquaticum 
Penstemon  watsonii 
Lithospermum  ruderale 
Erysimum  asperum 
Agropyron  smithii 
Draba  reptans 
Amaranthus  albus 
Melilotus  alba 
Eriogonum  ovalifolium 
Linum  lewis ii 
Glycyrrhiza  lepidota 
Allium  acuminatum 
Eriogonum  alatum 
Tripterocalyx  micranthus 
Achillea  lanulosa 
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Table  B-3-1   (Continued) 

Common  Name  Scientific  Name 

Yellow  evening  primrose  Oenothera,  strigosa 

Yellow  sweet  clover  Melilotus  officinalis 

Yucca  Yucca  glauca 
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Table  B-3-2    VASCULAR  FLORA  FOR  TRACT  C-b  FORMAT 
OF  THE  ANNOTATED  FLORA 


Scientific  and  Common  Names 

The  scientific  nomenclature  used  in  the  flora  follows 
Harrington's  Manual  of  the  Plants  of  Colorado  (1964).  However,  in 
order  to  compensate  for  changes  that  have  been  made  in  the  years 
since  its  publication,  a  listing  of  currently  accepted  scientific 
names  prepared  by  Weber  and  Johnston  (1976)  has  been  used  to 
update  names.  Most  of  the  older  names  have  been  included,  with 
cross  references  so  that  desired  information  for  any  species  can 
be  retrieved. 

Common  names  are  familiar  and  easy  to  remember,  but  they  are 
also  ambiguous:  the  same  common  name  may  pertain  to  several 
different  species.  Generally  accepted  common  names  are  given  for 
each  species  listed. 
Life  Form 

The  characteristic  way  in  which  a  plant  grows  (life  form)  can 
be  used  to  organize  and  classify  the  plants  of  a  region.  Raunkiaer 
(1934)  developed  a  classification  system  which  groups  plants  on 
the  basis  of  the  position  of  the  perennating  bud  (the  part  that 
gives  rise  to  new  growth) .  It  may  be  located  at  the  tip  of  a  branch 
on  a  tall  tree  or  within  the  seed  of  an  annual  plant.  Raunkiaer 's 
system  divides  all  plants  into  seven  major  life  forms:  phanerophytes , 
chamaephytes ,  hemicryptophytes,  cryptophytes ,  therophytes,  stem 
succulents,  and  epiphytes.  The  major  types  are  then  divided  into 
numerous  subtypes  (Appendix  IV-B,  Table  B-3-2a). 


107 


Table  B-3-2a    ABBREVIATIONS  OF  LIFE  FORMS  OF  PLANTS  USED 
IN  DESCRIBING  THE  FLORA  OF  TRACT  C-b 


Ph  -  Phanerophytes  (perennating  bud  at  least  0.25  m  above  soil 

surface) 

MM  -  Mega- ,  Mesophanerophytes  (>8  n  in  height) 
M  -  Microphanerophytes  (2-8  m  in  height) 
N  -  Nanophanerophytes  (0.25-2.0  m  in  height) 

(suffix  "v"  with  any  of  the  above  symbols  indicates 
a  vine) 

Ch  -  Chamaephytes  (perennating  bud  between  0  and  0.25  m  above  soil 

surface) 

Cha  -  active  chamaephytes 
Chp  -  passive  chamaephytes 
Chcp  -  cushion  plants 

H  -  Hemicryptophytes  (perennating  bud  in  soil  surface) 

Hp  -  Proto- hemicryptophytes  without  runners  (plant  leafy 

throughout) 
Hs  -  Semirosette  without  runners  (plant  with  large  basal 

leaves  and  smaller  cauline 
leaves) 
Hr  -  Rosette  without  runners  (plant  with  well -developed  basal 

leaves  and  no  cauline  leaves) 
Hpr  -  Proto- hemicryptophytes  with  runners 
Hsr  -  Semirosette  with  runners 

Hrr  -  Rosette  with  runners  (runner  is  here  used  for  either 

hypogeal  or  epigeal  shoot) 

Cr  -  Cryptophytes  (perennating  buds  covered  by  soil  or  water) 

G  -  Geophytes  (perennating  buds  covered  by  soil) 

Grh  -  Rhizome 

Gst  -  Stem- tuber 

Grt  -  Root -tuber 

Gb  -  Bulb 

Gr  -  Root -bud 

Gp  -  Root-parasite 

HH  -  Helo- ,  hydrophytes  (perennating  buds  covered  by  water) 
Th  -  Therophytes  (annual  plants,  perennating  buds  contained  in  seed) 
S  -  Stem  succulents  (stems  enlarged;  serve  as  water  storage  organ) 
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Table  B-3-2a   (Continued) 

Attempts  have  been  made  to  correlate  life  forms  with  regional 
climate.  Relationships  can  be  seen,  but  for  the  most  part,  they 
are  rather  general.  Deserts  tend  to  have  high  percentages  of 
annuals  (therophytes),  and  tropical  forests  are  composed  mostly  of 
trees  and  large  shrubs  (phanerophytes ) . 

Most  of  the  plants  on  Tract  C-b  are  hemicryptophytes  (49.6 
percent);  while  therophytes  comprise  16.5  percent  of  the  flora. 
Comparison  of  the  life  form  spectrum  for  Tract  C-b  with  Raunkiaer's 
normal  spectrum  (a  world  average)  (Appendix  IV-B,  Table  B-3-2b)  shows 
that  hemicryptophytes  are  1.8  times  as  prevalent,  and  phanerophytes  are 
only  0.4  times  as  prevalent.  While  cryptophytes  account  for  only 
14.8  percent  of  the  flora,  they  2.3  times  as  prevalent  as  in 
the  normal  spectrum,  thus  producing  a  flora  which  is  characterized 
by  hemicryptophytes  and  cryptophytes.  The  life  form  spectrum  of  the 
flora  (Appendix  IV-B,  Table  B-3-2b)  suggests  a  shrubland  with  a  high 
percentage  of  herbaceous  perennials. 
Statement  of  Abundance 

The  qualitative  statements  of  abundance  are  based  on  field 
observations  and  range  along  a  continuous  scale  divided  into  six 
categories:  rare,  scattered,  occasional,  frequent,  common  and 
abundant.   In  some  instances  these  are  qualified  with  the  modifiers 
"very"  and  "relatively"  to  more  accurately  describe  abundance.  An 
abundant  species  is  one  which  would  be  commonly  encountered  almost 
anywhere  within  the  study  area,  whereas  a  very  rare  species  might 
require  several  weeks  of  searching  to  locate  and  is  usually  known 
from  only  one  site.  The  abundance  statements  are  likely  to  be 
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Table  B-3-2b     LIFE  FORM  SPECTRUM  OF  SPECIES1  ON  TRACT  C-b 


Percentage  Distribution  of  Species 

Life  Form Tract  C-b Normal  Spectrum2 

Phanerophytes                 14.8  46.0 

Chamaephy tes                  3.9  9.0 

Hemicryptophytes               49.6  26.0 

Cryptophy tes                  14.8  6.0 

Therophytes                  16.5  13.0 


J230  species. 

2 After  Raunkiaer,  (1934) 
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Table  B-3-2b  (Continued) 

changed  as  additional  field  work  is  conducted.  Species  new  to  the 

flora  will  be  located,  and  additional  sightings  of  rare  species  are 

likely. 

Community  Affinity 

The  species  which  comprise  the  Tract  C-b  flora  are  not 
uniformly  distributed  throughout  the  study  area.  Some  species  are 
restricted  to  specialized  environments,  while  others  tolerate  a 
broad  range  of  environmental  characteristics.  The  community 
affinity  given  for  each  species  in  the  flora  describes  the  habitat 
type  where  that  species  is  most  likely  to  be  encountered.  In 
most  instances  the  communities  which  are  mentioned  correspond  to 
described  communities  of  the  study  area,  but  in  some  instances 
species  are  restricted  to  very  specific  sites  within  major 
communities.  Mormon  tea,  for  example,  is  found  only  on  sandstone 
outcrops  within  pinyon- juniper  woodlands  (on  Tract  C-b) .  As  more 
observations  of  species  are  made,  some  of  the  community  affinity 
descriptions  may  be  modified. 
Distributional  Status 

Two  levels  of  distribution  are  presented  in  the  flora.  The 
first  simply  states  whether  a  species  is  either  native  or  introduced 
within  the  study  area;  the  second  examines  more  closely  the  dis- 
tribution of  each  species.  Based  on  geographic  distributions 
presented  by  Scoggan  (1957)  in  his  floral  treatment  of  the  plants  of 
Manitoba,  each  of  the  species  is  assigned  to  one  of  17  distribution 
types  (Appendix  IV-B,  Table  B--3-2c). 

The  greatest  portion  of  the  flora  (79.9  percent)  is  made  up 
of  species  having  characteristic  North  American  distributions 
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2.2 

4 

1.7 

3 

1.3 

2 
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2 

0.9 

Table  B-3-2c    SUMMARY  OF  THE  GEOGRAPHICAL  DISTRIBUTION  OF  THE 

SPECIES  PRESENT  IN  THE  FLORA  OF  TRACT  C-b 


„     ,  •  -,   r,-   •!_*.-  Number       Percent 

Geographical  Distribution  q£  Species     of  piora 


Circumpolar  Distributions 

Arctic  circumpolar  (Ca) 
Arctic- subarctic  circumpolar  (Cas) 
Subarctic  circumpolar  (Cs) 
Subarct ic- temperate 
circumpolar  (Cst) 
Temperate  circumpolar  (Ct) 

Subtotal  16  7.0 

American  Distributions 

Arctic  American  (Aa) 

Arctic -subarctic  American  (Asa) 

Subarctic  American  (As) 

Western  (Asw) 
Subarctic -temperate  Amer.  (Ast) 

Western  (Astw) 
Temperate  American  (At) 

Western  (Atw) 

Subtotal  184  79.9 

Other  Distributions 
European  (Ep) 
Eurasian  (Er) 
Tropical  American  (Ta) 


1 

0.4 

2 

0.9 

14 

6.1 

7 

3.0 

10 

4.3 

13 

5.7 

12 

5.2 

125 

54.3 

14 

6.1 

15 

6.5 

1 

0.4 

Subtotal  _30  13.0 

Total  230 
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Table  B-3-2b  (Continued) 

(Appendix  IV-B,  Table  B-3-2c),  and  54.3  percent  have  temperate  American 

Western  distributions.  While  not  apparent  from  these  data,  the 

flora  contains  Western  species  from  two  major  floristic  regions: 

the  Rocky  Mountains  and  the  Intermountain  West.  At  elevations 

above  Tract  C-b,  Rocky  Mountain  species  are  more  abundant;  and  at 

elevations  lower  than  the  Tract ,  Intermountain  West  species  are 

more  common.  Approximately  13  percent  of  the  species  in  the  area  are 

introduced;  they  are  primarily  European  and  Eurasian. 

Family 

The  family  for  each  species  is  given  in  order  to  allow  individuals 
acquainted  with  plant  families  to  obtain  clearer  insight  into  the  flora, 
even  though  the  genera  may  be  unfamiliar. 
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Table  B-3-2d  ANNOTATED  VASCULAR  FLORA  FOR  TRACT  C-b 


TREES,  SHRUBS,  AND  VINES 

Acer  negundo  L.  Box  Elder.   (MM).  Rare  on  Tract  C-b;  moist  gulches 
~  along  intermittent  streams  (Cottonwood  Gulch) .  Not  a  rare 
species  in  Colorado.  At  -  native.  Aceraceae. 

Amelanchier  alnifolia  Nutt.  Serviceberry .   (M) .  Common;  a 

dominant  species  in  mixed  mountain  shrub  communities.  Asw  - 
native.  Rosaceae. 

Artemisia  tridentata  Nutt.  Big  Sagebrush.   (M) .  Abundant;  valley 
floors,  ridges,  and  slopes  over  most  of  the  Tract .  A  secondary 
dominant  in  mixed  mountain  shrub  communities  and  a  dominant 
in  sagebrush  communities.  Atw  -  native.  Compositae. 

Atriplex  canescens  (Pursh)  Nutt.  Four-winged  Saltbush.   (N) . 
Scattered;  dry  colluvial  slopes.  On  C-b  usually  found  in 
Indian  ricegrass  communities.  Atw  -  native.  Chenopodiaceae. 

Atriplex  confertifolia  (Torr.  et  Fremont)  S.  Wats.  Shadscale.   (N) . 
Scattered;  dry  colluvial  slopes  and  Indian  ricegrass  communities, 
Atw  -  native.  Chenopodiaceae. 

Ceratoides  lanata  (Pursh)  J.  T.  Howell.  Winter  Fat.   (N) .  Frequent; 
occurs  as  a  secondary  dominant  with  big  sagebrush  in  valley 
sagebrush  communities;  uncommon  elsewhere.  Atw  -  native. 
Chenopodiaceae.   [Syn.  =  Eurotia  lanata  (Pursh)  Moquin] . 

Cercocarpus  montanus  Raf .  Mountain  Mahogany.   (N) .  Common;  a 
dominant  species  in  mixed  mountain  shrub  communities  and  a 
component  of  the  shrub  stratum  in  pinyon- juniper  woodlands. 
Atw  -  native.  Rosaceae. 

Chrysothamnus  nauseosus  (Pall.)  Britt.  in  Britt.  et  Brown.  Rubber 
Rabbit  brush-]   (N) .  Common;  a  dominant  species  in  heavily 
grazed  valley  communities;  a  secondary  dominant  on  chained 
pinyon- juniper  sites.  Atw  -  native.  Compositae. 

Chrysothamnus  viscidiflorus  (Hook.)  Nutt.  Little  Rabbi tbrush.   (N) . 
Occasional;  ridges  and  chained  pinyon- juniper  woodlands.  Less 
common  than  rubber  rabbitbrush.  Atw  -  native.  Compositae. 

Clematis  ligusticifolia  Nutt.  ex  T.  et  G.  Western  Virgin' s-Bower. 
(Nv) .  Scattered;  mixed  mountain  shrub  communities  and  moist 
gulches.  Atw  -  native.  Ranunculaceae. 
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Table  B-3-2d  (Continued) 


Clematis  columbiana  (Nutt.)  T.  et  G.  Blue  Clematis  (Nv) .  Rare; 
sheltered  gluches  and  steep  forested  north-facing  slopes. 
Usually  found  on  sites  occupied  by  Douglas- fir.  Atw  - 
native.  Ranunculaceae. 

Ephedra  viridis  Coville.  Mormon  Tea.   (M) .  Scattered;  sandstone 
outcrops  and  cliff  tops.  Atw  -  native,  Ephedraceae. 

Eriogonum  1  one  hop  hy  Hum  T.  et  G.  Wild  Buckwheat.   (N  or  Ch)  . 

Frequent;  dry  colluvial  slopes  and  Indian  ricegrass  communities, 
Atw  -  native.  Polygonaceae. 

Eurotia  lanata  (Pursh)  Moquin.  See  Ceratoides  lanata. 

Gutierrezia  sarothrae  (Pursh)  Britt.  et  Rusby.  Snakeweed.   (Ch) . 
Frequent;  ridgetops  and  in  chained  pinyon- juniper  woodlands. 
Atw  -  native.  Compos itae. 

Holodiscus  dumosus  (Nutt.)  Heller.  Rock  Spirea.   (N) .  Very 
scattered;  heads  of  draws  and  gulches,  also  along  sheltered 
cliff  bases  on  colluvial  deposits.  Atw  -  native.  Rosaceae. 

Humulus  lupulus  L.  var.  neomexicanus  A.  Nels.  et  Cockerell.  Wild 
Hops"   (Grh) .  Scattered;  along  permanent  water  courses 
(Piceance  Creek)  and  irrigation  ditches.  Cst  -  native. 
Moraceae. 

Juniperus  osteosperma  (Torr.)  Little.  Utah  Juniper.   (MM). 

Abundant;  codominant  species  with  pinyon  pine  in  pinyon -juniper 
woodlands.  More  common  than  Rocky  Mountain  Juniper.  Atw  - 
native.  Cupressaceae. 

Juniperus  scopulorum  Sarg.  Rocky  Mountain  Juniper.   (MM). 

Relatively  common;  occurs  as  a  secondary  dominant  with  pinyon 
pine  and  Utah  Juniper  in  pinyon- juniper  woodlands.  Atw  - 
native.  Cupressaceae. 

Mahonia  repens  (Lindl.)  G.  Don.  Oregon  Grape.   (Ch) .  Frequent; 
pinyon- juniper  woodlands  and  mixed  mountain  shrub  communities. 
Astw  -  native.  Berber idaceae. 

Opuntia  polyacantha  Haw.  Prickly  Pear.   (S) .  Common;  throughout 
the  Tract  in  all  communities.  May  reach  greater  density  in 
overgrazed  areas.  Atw  -  native.  Cactaceae. 

Pinus  edulis  Engelm.  Pinyon  Pine.   (MM).  Abundant;  dominant 

species  in  pinyon- juniper  woodlands.  Atw  -  native.  Pinaceae. 
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Populus  angustifolia  James.  Narrow- leaf  Cottonwood.   (MM).  Rare; 
on  Tract  C-b  restricted  to  Cottonwood  Gulch.  Not  a  rare 
species  in  Colorado,  but  rather  one  of  the  most  widespread 
streams ide  cottonwood  species.  Atw  -  native.  Salicaceae. 

Prunus  virginiana  L.  var.  melanocarpa  (A.  Nels.)  Sarg.  Chokecherry. 
(M) .  Occasional;  mixed  mountain  shrub  communities  and  moist 
draws.  Ast  -  native.  Rosaceae. 

Pseudotsuga  menziesii  (Mirbel)  Franco.  Douglas  Fir.   (MM). 

Scattered;  restricted  to  narrow  draws  with  sheltered  north- 
and  northeast -facing  exposures.  The  largest  tree  species  in 
the  area.  Astw  -  native.  Pinaceae. 

Purshia  tridentata  (Pursh)  DC.  Antelope  Bitterbrush.   (N) . 

Common;  mixed  mountain  shrub  communities,  shrub  layer  of  pinyon- 
juniper  woodlands,  and  chained  pinyon- juniper  woodlands.  Atw  - 
native.  Rosaceae. 

Quercus  gambelii  Nutt.  Gambel  Oak.   (M) .  Frequent;  mixed  mountain 
shrub  communities  and  heads  of  draws.  Atw  -  native.  Fagaceae. 

Rhus  trilobata  Nutt.  ex  T.  et  G.  Skunkbush.   (N) .  Scattered; 

mixed  mountain  shrub  communities.  Atw  -  native.  Anacardiaceae . 

Ribes  aureum  Pursh.  Golden  Currant.  (N) .  Scattered;  along 
intermittent  streams,  draws,  and  gulches.  Atw  -  native. 
Grossulariaceae . 

Ribes  cereum  Dougl.  Currant.   (N) .  Scattered;  along  intermittent 
streams,  draws,  and  gulches.  Atw  -  native.  Grossulariaceae. 

Ribes  inerme  Rydb.  Smooth  Currant.   (N) .  Scattered;  along 
Piceance  Creek  and  irrigation  ditches.  Astw  -  native. 
Grossulariaceae . 

Rosa  woodsii  Lindl.  Wild  Rose.   (N) .  Occasional;  draws,  gulches, 
and  intermittent  streams.  Asw  -  native.  Rosaceae. 

Sarcobatus  vermiculatus  (Hook.)  Torr.  Greasewood.   (M) . 

Frequent;  dense  stands  present  on  alluvial  fans  on  the  north 
side  of  Piceance  Creek.  Atw  -  native.  Chenopodiaceae . 

Shepherdia  argentea  (Pursh)  Nutt.  Silver  Buffaloberry.   (N). 

Rare;  deep  gulches  along  intermittent  streams  (Sorghum  Gulch). 
Not  a  rare  species  in  Colorado,  but  very  restricted  on  C-b. 
Atw  -  native.  Eleagnaceae. 
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Symphoricarpos  oreophilus  A.  Gray.  Snowberry.   (N) .  Common;  mixed 
mountain  shrub  communities,  and  as  an  understory  component  in 
pinyon- juniper  woodlands.  Atw  -  native,  Caprifoliaceae. 

Tetradymia  canescens  DC.  Horsebrush.   (N) .  Scattered;  ridgetop 
sagebrush  communities  and  chained  pinyon -juniper  woodlands. 
More  common  at  higher  elevations.  Atw  -  native.  Compositae. 

Ulmus  pumila  L.  Siberian  Elm.  (N) .  Rare;  an  introduced  species 
much  planted  for  shade.  Only  one  small  plant  has  been  noted; 
an  escapee  from  cultivation.  Er  -  introduced.  Ulmaceae. 


HERBS 

Achillea  lanulosa  Nutt.  Yarrow.   (Hsr) •  As  -  native.  Compositae. 

Agoseris  glauca  (Pursh)  Raf .  False  Dandelion.   (Hr) .  Relatively 
common;  conspicuous  in  spring  in  pinyon -juniper  woodlands. 
Atw  -  native.  Compositae. 

Agropyron  smithii  Rydb.  Western  Wheatgrass.   (Grh) .  Relatively 
common;  sagebrush  communities  and  chained  pinyon -juniper 
woodlands.  Atw  -  native.  Gramineae. 

Agropyron  desertorum  (Fisch.)  Schult.  Crested  Wheatgrass.   (Hs) . 
Relatively  common;  chained  pinyon -juniper  woodlands  and  other 
disturbed  sites.  This  species  is  commonly  seeded  for  range 
improvement.  Er  -  introduced.  Gramineae. 

Agropyron  spicatum  (Pursh)  Scribn.  et  Smith.  Bluebunch  Wheatgrass, 
(Hs) .  Frequent;  dry  colluvial  slopes,  Indian  ricegrass 
communities,  and  pinyon- juniper  woodlands.  Atw  -  native. 
Gramineae . 

(?)  Agropyron  trachycaulum  (Link)  Malte.  Slender  Wheatgrass.   (Hs) . 
As  -  native.  Gramineae. 

Agrostis  gigantea  Roth.  Red  Top.   (Hsr) .  Frequent;  irrigated 
pastures,  along  irrigation  ditches  and  streams.  Cs  -  native. 
Gramineae . 

Amaranthus  albus  L.  White  Pigweed.   (Th) .  Common;  roadsides  and 
disturbed  sites.  Atw  -  native.  Amaranthaceae . 

Amaranthus  retroflexus  L.  Pigweed.   (Th) .  Occasional;  disturbed 
sites  in  all  communities.  Ta  -  introduced.  Amaranthaceae. 
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Ambrosia  artemisiifolia  L.  Ragweed.   (Th) .  Frequent;  roadsides, 

along  streams,  and  on  disturbed  sites.  At  -  native.  Compositae, 

Androsace  septentrionalis  L.  Fairy  Candelabra.   (Th  or  short - 
lived  Hr) .  Frequent ;  open  slopes,  sagebrush  communities. 
Blooms  in  early  spring.  Ca  -  native.  Primulaceae. 

Anemone  patens  L.  See  Pulsatilla  patens  ssp.  multifida. 

Antennaria  parvifolia  Nutt.  Pussytoes.   (Chp) .  Frequent;  pinyon - 
juniper  and  chained  pinyon- juniper  woodlands.  As  -  native. 
Compositae. 

Antennaria  rosea  Greene.  Pussytoes.  (Chp).  Frequent;  pinyon - 
juniper  and  chained  pinyon- juniper  woodlands.  As  -  native. 
Compositae. 

Apocynum  androsaemi folium  L.  Spreading  Dogbane.   (Hp) .  Scattered; 
along  intermittent  streams  in  gulches  and  draws.  As  -  native. 
Apocynaceae . 

Arabis  holboellii  Hornem.  Rock  Cress.   (Hs) .  Scattered;  pinyon- 
juniper  woodlands.  Flowering  in  early  May.  As  -  native. 
Cruci ferae. 

Artemisia  biennis  Willd.  Biennial  Wormwood.   (Hs) .  Occasional; 
sandy  intermittent  stream  sides  and  dry  channels.  At  -  native. 
Compositae. 

Artemisia  dracunculus  L.  spp.  glauca  (Pallas)  Hall  et  Clements. 
Green  Sage.   (Hs) .  Frequent;  dry  colluvial  slopes  and  Indian 
ricegrass  communities.  Atw  -  native.  Compositae. 

Artemisia  frigida  Willd.  Pasture  Sage.   (Hp  or  Ch) .  Frequent; 
dry  colluvial  slopes  and  Indian  ricegrass  communities.  Cas  - 
native.  Compositae. 

Artemisia  ludoviciana  Nutt.  Sagewort.  (Ch) .  Frequent;  dry 
colluvial  slopes  and  Indian  ricegrass  communities.  At  - 
native.  Compositae. 

Asclepias  speciosa  Torr.  Showy  Milkweed.   (Grh) .  Atw  -  native. 
Asclepiadaceae . 

(?)  Aster  fendleri  A.  Gray.  Aster.   (Hp) .  Atw  -  native.  Compositae. 

Aster  frondosus  (Nutt.)  T.  et  G.  See  Brachyactis  frondosa. 

(?)  Aster  glaucodes  Blake.  Glaucous  Aster.   (Hp) .  Atw  -  native. 
Compositae. 
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Astragalus  kentrophyta  A.  Gray.  Kentrophyta  Milk  Vetch.  (Hp) . 
Frequent;  exposed  soil  on  steep  slopes,  weathered  sandstone 
and  disturbed  sites.  Atw  -  native.  Leguminosae. 

Balsamorhiza  sagittata  (Pursh)  Nutt.  Balsam  Root.   (Hr) .  Frequent; 
pmyon- juniper  woodlands.  Astw  -  native.  Compos  it  ae. 

Beckmannia  syzigachne  (Steud.)  Fernald.  Sloughgrass.   (Th) . 
Scattered;  along  Piceance  Creek  and  possibly  other  more 
permanent  water  sources.  As  -  native.  Gramineae. 

Bout el oua  gracilis  (H.B.K.)  Lag.  Blue  Grama.   (Hsr) .  Relatively 
common;  pinyon- juniper  and  chained  pinyon- juniper  woodlands. 
Atw  -  native.  Gramineae. 

(?)  Brachyactis  frondosa  (Nutt.)  A.  Gray.  Short-rayed  Alkali  Aster. 
(Th) .  Atw  -  native.  Compositae.   (Syn.  =  Aster  frondosus) . 

Brickellia  grandiflora  (Hook.)  Nutt.  Tassel  Flower  Brickellbrush. 
(Hs) .  Scattered;  heads  of  draws  and  on  colluvial  deposits  in 
gulches.  Atw  -  native.  Compositae. 

(?)  Bromus  porter!  (Coult.)  Nash.  Nodding  Brome.   (Hs) .  Scattered; 

along  stream  courses  in  dry  gulches.  Atw  -  native.  Gramineae. 
(Syn.  =  Bromus  anomalus  Rupr.  ex  Fourn) 

Bromus  inermis  Leyss.  Smooth  Brome.   (Hsr).  Scattered;  along 
streams  and  irrigation  ditches.  Er  -  introduced.  Gramineae. 

Bromus  japonicus  Thunb.  Japanese  Brome.  (Th) .  Scattered;  chained 
pinyon- juniper  woodlands  and  disturbed  sites.  Er  -  introduced. 
Gramineae . 

Bromus  tectorum  L.  Cheatgrass.   (Th) .  Common;  occurs  in  all 

communities,  but  is  more  frequent  in  sagebrush  and  valley  floor 
communities.  Ep  -  introduced.  Gramineae. 

Calochortus  gunnisoni  S.  Wats.  Mariposa  Lily.   (Gb) .  Rare; 
chained  pinyon- juniper  woodlands  and  ridgetop  sagebrush 
communities.  Atw  -  native.  Liliaceae. 

Calochortus  nuttallii  Torr.  Mariposa  Lily.   (Gb) .  Frequent; 

ridgetop  sagebrush  communities.  More  common  than  the  previous 
species.  Atw  -  native.  Liliaceae. 

Calylophus  hartwegii  (Benth.)  Raven  ssp.  lavandul i f ol ius  (T.  et  G.) 
Towner  et  Raven.  Evening  Primrose.   (Hp) .  Occasional;  chained 
pinyon- juniper  woodlands.  Atw  -  native.  Onagraceae.   (Syn.  = 
Oenothera  lavandulae folia) . 
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Camelina  microcarpa  Andrz.  False  Flax.   (Th) .  Scattered;  valley- 
pastures  and  disturbed  sites.  Ep  -  introduced.  Cruciferae. 

Castilleja  chromosa  A.  Nels.  Indian  Paintbrush.   (Gp) .  Occasional; 
ridgetop  sagebrush  communities  and  chained  pinyon-juniper  wood- 
lands. Atw  -  native.  Scrophulariaceae. 

Chenopodium  fremontii  S.  Wats.  Goosefoot.   (Th) .  Occasional; 
chained  pinyon- juniper  woodlands  and  disturbed  sites.  Atw  - 
na t  i ve .  Chenopod  iaceae . 

Chrysopsis  villosa  (Pursh)  Nutt .  ex  DC .  See  Heterotheca  villosa. 

Cirsium  aryense  (L.)  Scop.  Canada  Thistle.   (Gr) .  Er  -  introduced. 
Compos itae. 

Clematis  hirsutissima  Pursh.  Sugarbowls.   (Hp) .  Rare;  mixed 
mountain  shrub  communities  on  north-facing  slopes.  Not  a 
rare  species  in  Colorado,  but  known  from  only  one  location 
on  C-b  (Grid  W66,  N64) .  Atw  -  native.  Ranunculaceae. 

Cleome  serrulata  Pursh.  Bee  Plant.   (Th) .  Common;  roadsides, 

disturbed  sites,  and  dry  washes.  Atw  -  native.  Capparidaceae. 

Comandra  umbel lata  (L.)  Nutt.  spp.  pallida  (A. DC.)  Piehl.  Bastard 
Toadflax.   (Grh) .  Frequent;  chained  pinyon-juniper  and  ridgetop 
sagebrush  communities.  Ast  -  native.  Santalaceae. 

Conyza  canadensis  (L.)  Cronquist.  Horseweed.   (Th) .  Scattered; 
disturbed  sites,  and  roadsides.  Ast  -  native.  Compositae. 

Corydalis  aurea  Willd.  Golden  Smoke.   (Hp) .  Occasional;  steep 
sandy  slopes  and  dry  washes.  As  -  native.  Fumariaceae. 

Dactyl is  glomerata  L.  Orchard  Grass.   (Hs) .  Scattered;  pastures 
and  hay  meadows.  Er  -  introduced.  Gramineae. 

Delphinium  nelsoni  Greene.  Larkspur.   (Grt) .  Occasional; 
ridgetop  sagebrush  communities  and  chained  pinyon-juniper 
woodlands.  Astw  -  native.  Ranunculaceae. 

Descurainia  pinnata  (Walt.)  Britt.  Tansy  Mustard.  (Th) .  Common; 
disturbed  sites  in  all  communities.  A  highly  variable  species, 
with  7  ssp.  present  in  Colorado.  Ast  -  native.  Cruciferae. 

Echinochloa  crus-galli  (L.)  Beauv.  var.  mitis  (Pursh)  Peterm. 

Barnyard  Grass.   (Th) .  Scattered;  disturbed  sites  in  pastures, 
meadows,  roadsides,  and  along  streams.  Er  -  introduced.  Gramineae, 
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Elymus  cinereus  Scribn.  et  Merr.  Great  Basin  Wildrye.   (Hsr) . 
Frequent;  valley  sagebrush  communities  and  heads  of  draws. 
At  one  time  this  species  was  more  widespread,  but  conversion 
of  floodplains  to  irrigated  hay  meadows  has  reduced  its 
abundance.  Atw  -  native.  Gramineae. 

Epilobium  sp.  Fireweed.  Onagraceae. 

Equisetum  arvense  L.  Horsetail.   (Grh  -  life  forms  are  usually 
not  given  for  cryptogams).  Occasional;  along  Piceance  Creek 
and  irrigation  ditches.  Ca  -  native.  Equisetaceae, 

(?)  Equisetum  hyemale  L.  Scouring  Rush.   (Grh  -  life  forms  are  usually 
not  given  for  cryptogams) .  Scattered;  along  Piceance  Creek. 
Ast  -  native.  Equisetaceae. 

Equisetum  kansanum  Schaffner.  See  Equisetum  laevigatum. 

Equisetum  laevigatum  A.  Br.  Scouring  Rush.   (Grh  -  life  forms 
are  usually  not  given  for  cryptogams).  Occasional;  along 
Piceance  Creek  and  other  relatively  permanent  water  bodies. 
Atw  -  native.  Equisetaceae.   (Syn.  =  Equisetum  kansanum). 

Erigeron  utahensis  A.  Gray.  Utah  Daisy  Fleabane.  (Hp) .  Occasional 
chained  pinyon- juniper  woodlands  and  ridgetop  sagebrush  communi- 
ties. Atw  -  native.  Compositae. 

Eriogonum  alatum  Torr.  Winged  Eriogonum.   (Hr) .  Occasional; 

pinyon- juniper  woodlands  and  exposed  outcrops.  Atw  -  native. 
Polygonaceae . 

Eriogonum  cernuum  Nutt.  Nodding  Eriogonum.   (Th) .  Occasional; 

pastures,  roadsides,  and  other  disturbed  sites.  Astw  -  native. 
Polygonaceae. 

(?)  Eriogonum  flexum  M.  E.  Jones.  Eriogonum.  Scattered;  disturbed 
sites  and  steep  slopes.  Atw  -  native.  Polygonaceae. 

Eriogonum  umbellatum  Torr.  Sulphur  Flower.   (Hr) .  Scattered; 
mixed  mountain  shrub,  more  abundant  on  north- facing  slopes. 
Atw  -  native.  Polygonaceae. 

Euphorbia  robusta  (Engelm.)  Small.  Spurge.   (Hp) .  Scattered; 
dry  colluvial  slopes  and  Indian  ricegrass  communities.  Atw  - 
native.  Euphorbiaceae. 
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Festuca  brachyphylla  Schultes.  Sheep  Fescue.   (Hs) .  Occasional; 
pinyon- juniper  woodlands  and  chained  pinyon- juniper  woodlands. 
Er  -  introduced.  Gramineae. 

Galium  coloradoensis  W.  F.  Wright,  Colorado  Bedstraw.   (Hp) . 
Scattered;  steep  dry  colluvial  slopes  and  Indian  ricegrass 
communities.  Atw  -  native,  Rubiaceae. 

Gayophytum  ramosissimum  T.  et  G.  Much- branched  Gayophytum.  (Th) . 
Scattered;  along  Piceance  Creek  and  other  relatively  permanent 
water  bodies.  Atw  -  native.  Onagraceae. 

Gilia  aggregata  (Pursh)  Spreng .  See  Ipomopsis  aggregata. 

Glycyrrhiza  lepidota  Pursh.  Wild  Licorice.   (Hp) .  Frequent;  along 
Piceance  Creek  and  irrigation  ditches.  Atw  -  native.  Leguminosae. 

Haplopappus  nut tall ii  T.  et  G.  Goldenweed.   (Hp) .  Occasional; 
pinyon- juniper  and  chained  pinyon- juniper  woodlands.  Astw  - 
native.  Compositae. 

Grindelia  squarrosa  (Pursh)  Dunal.  Curly- cup  Gumweed.   (Hp) . 

Frequent;  roadsides  and  other  disturbed  sites.  Atw  -  native. 
Compositae. 

Hedysarum  boreale  Nutt.  Sweet  Vetch.   (Hp) .  Scattered;  ridgetop 
sagebrush  communities  and  chained  pinyon- juniper  woodlands. 
Asa  -  native.  Leguminosae. 

Helianthus  annuus  L.  Common  Sunflower.   (Th) .  Frequent;  roadsides 
and  disturbed  sites.  Atw  -  native.  Compositae. 

Helianthus  nuttallii  T.  et  G.  Nuttall's  Sunflower.   (Hp) . 

Occasional;  along  Piceance  Creek  and  irrigation  ditches.  Atw  - 
nat  ive .  Compos  i t ae . 

Heterotheca  villosa  (Pursh)  Shinners.  Golden  Aster.   (Hp) . 

Relatively  common;  present  in  most  communities  on  C-b  but  is 
uncommon  in  valley  sagebrush  communities.  Atw  -  native. 
Compositae.   (Syn.  =  Chrysopsis  villosa) . 

Heuchera  parvifolia  Nutt.  ex  T.  et  G.  Alumroot.   (Hr) .  Occasional; 
mixed  mountain  shrub  communities  and  draws  and  gulches.  Astw  - 
native.  Saxifragaceae. 

Hordeum  jubatum  L.  Foxtail  Barley.   (Hs) .  Occasional;  valley 
sagebrush  communities  and  moist  meadows.  Asa  -  native. 
Gramineae . 
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Ipomopsis  aggregata  (Pursh)  V.  Grant.  Scarlet  Gilia.   CHs) . 

Relatively  common;  roadsides,  dry  washes,  and  pinyon- juniper 
woodlands.  Atw  -  native.  Po lemon iaceae.   (Syn.  =  Gilia 
aggregata) . 

Iva  xanthi folia  Nutt.  Marsh  Elder.  (Th) .  Common:  along 
Piceance  Creek  and  irrigation  ditches.  Atw  -  native. 
Compos itae. 

Juncus  arcticus  Willd.  spp.  ater  (Rydb.)  Hulten.  Baltic  Rush. 
(Grh) .  Scattered;  marshes  and  along  Piceance  Creek  and 
irrigation  ditches.  As  -  native.  Juncaceae.   (Syn.  = 
Juncus  balticus) , 

Juncus  balticus  Willd.  See  Juncus  arcticus  spp.  ater. 

Koeleria  cristata  (L.)  Pers.  See  Koeleria  gracilis. 

Koeleria  gracilis  Pers.  Junegrass.   (Hs) .  Relatively  common; 
ridgetop  sagebrush  communities  and  chained  pinyon- juniper 
woodlands.  Ct  -  native.  Gramineae.   (Syn.  =  Koeleria  cristata) . 

Lactuca  pulchella  (Pursh)  DC.  See  Lactuca  tatarica  spp.  pulchella. 

Lactuca  serriola  L.  Prickly  Lettuce.   (Th) .  Occasional;  roadsides 
and  disturbed  sites.  Ep  -  introduced.  Compositae.   (Syn.  = 
Lactuca  scariola) . 

Lactuca  tatarica  (L.)  C.  A.  May  spp.  pulchella  (Pursh)  Stebbins. 

Blue  Lettuce.   (Hs) .  Scattered;  mLxed  mountain  shrub  communities 
and  rarely  along  roadsides.  As  -  native.  Compositae.   (Syn  = 
Lactuca  pulchella) . 

Lappula  redowskii  (Hornem.)  Greene.  Stickseed.   (Th) .  Relatively 
common;  pastures,  valley  sagebrush  communities,  and  chained 
pinyon- juniper  woodlands.  Asw  -  native.  Boraginaceae . 

Lepidium  montanum  Nutt.  Mountain  Peppergrass.   (Hs) .  Common; 

valley  sagebrush  communities,  disturbed  sites,  and  occasionally 
in  mixed  mountain  shrub  communities.  Atw  -  native.  Cruciferae. 

Lepidium  perfoliatum  L.  Peppergrass.   (Th) .  Frequent;  pastures  and 
heavily  grazed  sites.  Ep  -  introduced.  Cruciferae. 

Linum  lewis ii  Pursh.  Wild  Flax.   (Hp) .  Frequent:  dry  colluvial 
slopes  and  Indian  ricegrass  communities.  Aa  -  native. 
Linaceae . 

Lolium  perenne  L.  Darnel.   (Hs) .  Relatively  rare;  disturbed  sites. 
A  species  introduced  in  the  area;  possibly  mixed  with  other 
grass  seed.  Ep  -  introduced.  Gramineae. 

123 


Table  B-3-2d  (Continued) 


Lupinus  argenteus  Pursh.  Lupine.   (Hp) .  Relatively  common;  upland 
sagebrush  communities.  Atw  -  native.  Leguminosae. 

Medicago  sativa  L.  Alfalfa.  (Hp) .  Abundant;  this  species  is 
planted  as  a  hay  crop  in  the  meadows  along  Piceance  Creek, 
Willow  Creek,  and  Stewart  Creek.  Er  -  introduced.  Leguminosae. 

Melilotus  alba  Desr.  White  Sweet  Clover.   (Hs) .  Frequent;  along 
streams  and  dry  washes.  Occasionally  along  roadsides.  Ep  - 
introduced .  Leguminosae . 

Melilotus  officinalis  (L.)  Lam.  Yellow  Sweet  Clover.   (Hs) . 
Frequent;  along  streams  and  dry  washes,  occasionally  along 
roadsides.  Ep  -  introduced.  Leguminosae. 

Mentzelia  rusbyi  Wooton.  Evening  Star.   (Grt) .  Occasional;  dry 
colluvial  slopes  and  roadsides.  Atw  -  native.  Loasaceae. 
(Syn .  =  Mentzelia  nuda  var .  rusbyi) . 

Mirabilis  linearis  (Pursh)  Heimerl.  See  Oxybaphus  linearis. 

Nasturtium  officinale  R.  Br.  See  Rorippa  pasturtium-aquaticum. 

Oenothera  caespitosa  Nutt.  ex  Fraser.  Gumbo  Lily.   (Hr) .  Occasional; 
steep  roadsides  and  disturbed  sites.  Atw  -  native.  Onagraceae. 

Oenothera  lavandulaefolia  T.  et  G.  See  Calylophus  hartwegii  ssp. 
lavandul i  f o 1 ius . 

Oenothera  strigosa  (Rydb.)  Mack  et  Bush.  Yellow  Evening  Primrose. 
(Hs) .  Scattered;  along  Piceance  Creek  and  other  moist  areas. 
At  -  native.  Onagraceae. 

Oenothera  trichocalyx  Nutt.  ex  T.  et  G.  Evening  Primrose.   (Hs) . 
Rare;  dry  washes  and  alluvial  deposits.  Atw  -  native. 
Onagraceae . 

Onosmodium  molle  Michx.  var.  occidentalis  (Mack.)  Johnston.  False 
GromwelT!   (Hs) .  Scattered;  roadsides  and  dry  slopes.  At  - 
native.  Boraginaceae. 

Oryzopsis  hymenoides  (R.  et  S.)  Ricker.  Indian  Ricegrass.   (Hs) . 

Common;  dry  colluvial  slopes  and  chained  pinyon- juniper  woodlands.. 
Atw  -  native.  Gramineae. 

Oryzopsis  micrantha  (Trin.  et  Rpr.)  Thurber.  Little  Ricegrass. 

(Hs) .  Scattered;  pinyon -juniper  woodlands  and  valley  sagebrush 
communities.  Atw  -  native.  Gramineae. 
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Qxybaphus  linearis  (Pursh)  Robbins.  Umbrellawort .   (Hp) .  Scattered; 
sandy  ridges  and  slopes.  Atw  -  native.  Nyctaginaceae .   (Syn.  = 
Mirabilis  linearis) . 

(?)  Phacelia  idahoensis  Henderson.  Phacelia.   (Hp) .  Occasional; 
pinyon- juniper  woodlands  and  roadsides.  Atw  -  native. 
Hydrophyllaceae . 

Phleum  pratense  L.  Timothy.   (Hs) .  Frequent;  hay  meadows  and 
pastures.  Er  -  introduced.  Gramineae. 

Phlox  hoodii  Rich.  Moss  Phlox.   (Chcp) .  Common;  pinyon- juniper 
woodlands ,  ridgetop  sagebrush  communities,  and  chained 
pinyon -juniper  woodlands.  Asw  -  native.  Polemoniaceae. 

Phlox  longifolia  Nutt.  Long- leaved  Phlox.   (Hp) .  Frequent; 
ridgetop  sagebrush  communities  and  chained  pinyon- juniper 
woodlands.  Atw  -  native.  Polemoniaceae. 

Phragmites  australis  (Cav.)  Trin.  ex  Steud.  Common  Reed.   (Hsr) . 
Common;  marshes  and  along  Piceance  Creek.  Restricted  to 
wet  environments.  Cst  -  native.  Gramineae.   (Syn.  = 
Phragmites  communis) . 

Phragmites  communis  Trin.  See  Phragmites  australis. 

Physaria  floribunda  Rydb.  Double  Bladderpod.   (Hr) .  Frequent; 
steep  slopes,  dry  washes,  and  pinyon- juniper  woodlands.  Atw  - 
native.  Cruciferae. 

Poa  fendleriana  (Steud.)  Vasey.  Muttongrass.   (Hs) .  Scattered; 
ridgetop  sagebrush  communities  and  chained  pinyon -juniper 
woodlands.  Atw  -  native.  Gramineae. 

Poa  pratensis  L.  Kentucky  Bluegrass.   (Grh) .  Frequent;  meadows, 
pastures,  and  along  streams  and  irrigation  ditches.  Cas  - 
introduced .  Gramineae . 

Polypogon  monspeliensis  (L.)  Desf.  Rabbit 's-foot  Grass.   (Th) . 
Scattered;  along  streams  and  irrigation  ditches.  Ep  - 
introduced .  Gramineae . 

(?)  Potentilla  gracilis  Dougl.  ex  Hook.  Cinquefoil.   (Hs) .  Relatively 
rare;  sheltered  gulches  along  rocky  intermittent  streams.  Asw  - 
native.  Rosaceae. 


125 


Table  B-3-2d  (Continued) 


Pulsatilla  patens  (L.)  Mill.  spp.  multifida  (Pritzel)  Zamels. 
Pasque  Flower.   (Hs) .  Rare;  north- facing  mountain  shrub 
communities.  Not  rare  in  Colorado,  but  very  restricted  on 
Tract  C-b.  Ca-native.  Ranunculaceae. 

Ranunculus  cymbalaria  Pursh.  Shore  Buttercup.   (Hsr) .  Scattered; 
wet  sandy  and  streamside  deposits  along  Piceance  Creek. 
Ca  -  native.  Ranunculaceae. 

Rorippa  nasturtium- aquaticum  (L.)  Schinz  et  Thell.  Watercress. 
(HH) .  Scattered;  in  streams  and  shallow  water,  Stewart 
Creek.  Ep  -  introduced.  Cruciferae.   (Syn.  =  Nasturtium 
officinale) . 

Rumex  sp.  Dock.  Polygonaceae. 

Salsola  iberica  Sennen  et  Pau.  Russian  Thistle.   (Th) .  Common; 

roadsides  and  disturbed  sites,  Er  -  introduced.  Chenopodiaceae, 
(Syn .  =  Salsola  kali  var .  tenuiflora) . 

Salsola  kali  L.  var.  tenuiflora  Tausch.  See  Salsola  iberica. 

Scirpus  lacustris  L.  ssp.  validus  (Vahl)  Koyama.  Tule.   (Crh) . 
Scattered;  along  Piceance  Creek  and  other  relatively  permanent 
streams.  As  -  native.  Cyperaceae.   (Syn.  =  Scirpus  validus). 

Scirpus  paludosus  A.  Nels.  Prairie  Bulrush.  (Grh) .  Scattered; 
along  Piceance  Creek  and  other  relatively  permanent  streams. 
Astw  -  native.  Cyperaceae. 

Scirpus  validus  Vahl.  See  Sc irpus  lacustris  spp.  validus. 

Senecio  eremophilus  Rydb.  var.  kingii  (Rydb.)  Greenm.  Ragwort. 
(Hp) .  Occasional;  chained  pmyon- juniper  woodlands.  Atw  - 
native.  Compos itae. 

Senecio  multilobatus  T.  et  G.  ex  A.  Gray.  Golden  Ragwort.   (Grh). 
Occasional;  pinyon- juniper  and  chained  pinyon- juniper  woodlands. 
Atw  -  native.  Compos itae. 

Sidalcea  neomexicana  A.  Gray.  Checker  Mallow.   (Hp) .  Occasional; 
hay  meadows  and  pastures  along  Piceance  Creek.  Atw  -  native. 
Malvaceae . 

Sisymbrium  altissimum  L.  Tumble  Mustard.   (Th) .  Relatively 

common;  chained  pinyon- juniper  woodlands  and  disturbed  sites. 
Ep  -  introduced.  Cruciferae, 
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Sitanion  hystrix  (Nutt.)  J.  G.  Smith.  See  Si tan ion  longifolium. 

Sitanion  longifolium  J,  G.  Smith.  Squirreltail  Grass.   (Hs) . 
Frequent ;  sagebrush  communities  and  chained  pinyon- juniper 
woodlands.  Atw  -  native.  Gramineae.   (Syn.  =  Sitanion 
hystrix) . 

Smilacina  stellata  (L.)  Desf.  False  Solomon's  Seal,   (Grh) . 

Relatively  rare;  Douglas- fir  forests.  As  -  native.  Liliaceae. 

Solidago  canadensis  L.  Meadow  Goldenrod.   (Hsr) .  Scattered; 
along  Piceance  Creek.  Ast  -  native.  Compos itae. 

(?)  Solidago  sparsiflora  A.  Gray.  Goldenrod.   (Hsr).  Scattered; 
along  intermittent  streams  in  draws  and  gulches.  Atw  - 
native.  Compos itae. 

(?)  Sonchus  arvensis  L.  Sow  Thistle.   (Hsr).  Scattered;  meadows  and 
pastures  along  Piceance  Creek.  Ep  -  introduced.  Compositae. 

Sphaeralcea  coccinea  (Pursh)  Rydb.  Scarlet  Globe  Mallow.   (Hp) . 
Common;  ridgetop  sagebrush  communities  and  chained  pinyon- 
juniper  woodlands.  Atw  -  native.  Malvaceae. 

(?)  Sporobolus  cryptandrus  (Torr.)  A.  Gray.  Sand  Dropseed.   (Hsr). 
Scattered;  roadsides  and  sandy  alluvial  deposits.  At  - 
nat  i ve .  Gramineae . 

Stipa  comata  Trin.  et  Rupr.  Needle- and-Thread  Grass.   (Hs) . 
Frequent;  sagebrush  communities  and  chained  pinyon- juniper 
woodlands.  Astw  -  native.  Gramineae. 

Streptanthus  cordatus  Nutt.  ex  T.  et  G.  Twistflower.   (Hs) . 
Scattered;  pinyon -juniper  woodlands  and  chained  pinyon- 
juniper  woodlands.  Atw  -  native.  Cruciferae. 

Taraxacum  officinale  Web,  in  Wiggers.  Dandelion.   (Hr) .  Frequent; 
roadsides  and  disturbed  sites.  Er  -  introduced.  Compositae. 

Townsendia  hooker i  Beaman.  Easter  Daisy.   (Hr) .  Frequent;  ridgetop 
sagebrush  communities,  pinyon- juniper  and  chained  pinyon- 
juniper  woodlands.  Atw  -  native.  Compositae. 

Townsendia  incana  Nutt.  Easter  Daisy.   (Hr) .  Scattered;  ridgetop 
sagebrush  communities  and  chained  pinyon- juniper  woodlands. 
Atw  -  native.  Compositae, 
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Tragopogon  dubius  Scop.  Goat's  Beard.   (Hs) .  Occasional;  ridgetop 
sagebrush  communities  and  chained  pinyon- juniper  woodlands. 
Ep  -  introduced.  Compos itae. 

Trifolium  gymnocarpon  Nutt.  Clover.   (Hs) .  Relatively  rare;  pinyon- 
juniper  woodlands  and  mixed  mountain  shrub  communities.  Atw  - 
native.  Leguminosae. 

Triglochin  maritima  L.  Seaside  Arrowgrass.   (Hr) .  Relatively 

rare;  marshes  and  moist  meadows  along  Piceance  Creek  and  other 
streams.  Cas  -  native.  Juncaginaceae. 

Tripterocalyx  micranthus  (Torr.)  Hook.  Wing- fruited  Sand  Verbena. 

(Th) .  Rare;  sandy  alluvial  deposits.  Atw  -  native.  Nyctaginaceae. 

Typha  latifolia  L.  Cattail.   (HH) .  Frequent;  marshes  and  stream- 
sides.  Restricted  to  wet  environments.  As  -  native.  Typhaceae. 

Urtica  dioica  L.  Stinging  Nettle.   (Hpr) .  Scattered;  moist 
meadows  in  draws  and  gulches.  As  -  native.  Urticaceae. 

Veronica  salina  Schur.  Speedwell.   (Hp) .  Scattered;  streamside 
sites  along  Piceance  Creek.  Ct  -  native.  Scrophulariaceae. 

Yucca  glauca  Nutt.  Yucca.   (Hr) .  Occasional;  chained  ninyon- 
juniper  woodlands.  Atw  -  native.  Liliaceae. 

Zigadenus  venenosus  S.  Wats.  var.  gramineus  (Rydb.)  Walsh  ex 

M.  E.  Peck.  Death  Camas.   (Gb) .  Scattered;  ridgetop  sagebrush 
communities  and  chained  pinyon- juniper  woodlands.  Atw  -  native. 
Liliaceae. 
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Table  B-3-2e    ADDENDA  TO  THE  ANNOTATED  VASCULAR  FLORA  FOR 
TRACT  C-b 


SHRUBS 

Amelanchier  utahensis  Koehne .  Utah  Serviceberry .   (M) .  Common ; 
a  major  species  in  chained  rangelands  and  mixed  mountain 
shrublands.  Atw-native.  Rosaceae. 

Salix  exigua  Nutt.  Willow.   (M) .  Scattered;  moist  sites  in 

gulches  and  along  Piceance  Creek.  Asw- native.  Salicaceae. 

HERBS 

Allium  acuminatum  Hook.   (Gb) .  Wild  Onion.  Rare;  upland  sagebrush 
communities.  Atw-native.  Lilaceae. 

Anaphalis  margaritacea  (L.)  Benth.  et  Hook.   (Hs)  Pearly  Everlasting, 
Relatively  rare;  mixed  mountain  shrublands.  Ast-Native. 
Compos itae. 

Aster  adscendens  Lindl.  in  DC.   (Hp) .  Aster.  Scattered;  mixed 
mountain  shrublands.  Atw-native.  Compositae. 

Astragalus  ceramicus  Sheld.   (Hp) .  Milkvetch.  Occasional;  chained 
rangelands  and  pinyon- juniper  woodlands.  Atw-Native. 
Leguminosae . 

Astragalus  diversifolius  A.  Gray.   (Hp) .  Milkvetch.  Occasional; 
upland  sagebrush  communities,  chained  rangelands  and  pinyon- 
juniper  woodlands.  Atw-Native.  Leguminosae. 

Astragalus  purshii  Dougl.  ex  Hook.   (Hp) .  Pursh's  Milkvetch. 
Occasional;  chained  rangelands,  pinyon- juniper  woodlands 
and  upland  sagebrush  communities.  Astw-native.  Leguminosae. 

Astragalus  scopulorum  Porter  (Hp) .  Milkvetch.  Scattered;  chained 
rangelands,  pinyon- juniper  woodlands  and  upland  sagebrush 
communities.  Atw-Native.  Leguminosae. 

Astragalus  spatulatus  Sheld.  Milkvetch.   (Hp) .  Occasional; 

upland  sagebrush  communities  and  chained  rangelands.  Astw- 
native.  Leguminosae. 

Bromus  marginatus  Nees.  Mountain  Brome  (Hp) .  Scattered;  mixed 
mountain  shrublands.  Atw-native.  Gramineae. 

Carex  aquatilis  Wahlenb.  spp.  aquatilis.  Sedge.   (Grh) . 

Occasional;  in  wet  areas  along  streams.  Cas-native. 
Cyperaceae . 
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HERBS  (cont.) 

Carex  atherodes  Spreng.  Sedge.   (Grh) .  Scattered;  wet  areas 
"  along  Willow  and  Piceance  Creeks.  Cs-native.  Cyperaceae. 

Carex  heliophila  Mack.  Sedge.   (Grh).  Frequent;  chained  rangelands, 
~  pinyon- juniper  woodlands  and  upland  sagebrush  communities. 
At-native.  Cyperaceae. 

Carex  lanuginosa  Michx.  Sedge.   (Grh).  Scattered;  wet  areas 
along  streams.  Ast -native.  Cyperaceae. 

Carex  simulata  Mack.  Sedge.   (Grh).  Scattered;  wet  areas  along 
streams.  Atw-native.  Cyperaceae. 

Chaenactis  douglasii  (Hook.)  Hook,  et  Arn.  False  Yarrow. 

(Hs) .  Occasional;  chained  rangelands  and  pinyon- juniper 
woodlands.  Atw-native.  Compos itae. 

Chamaesyce  glyptosperma  (Engelm.)  Small.  Spurge.   (Th) . 

Occasional;  disturbed  sites  in  chained  rangelands.  At- 
nat  ive .  Euphorbiaceae . 

Chenopodium  album  L.  Goosefoot.   (Th) .  Relatively  common; 

chained  rangelands,  sagebrush  communities  and  disturbed 
sites.  This  species  occurs  most  commonly  as  small 
individuals.  Er- introduced .  Chenopodiaceae . 

Chorispora  tenella  (Pallas)  DC.  Chorispora.   (Th) .  Occasional; 
roadsides  and  disturbed  sites.  Er- introduced.  Cruciferae. 

Collinsia  parvi flora  Dougl .  in  Lindl .  Baby  Blue  Eyes .   (Th) . 

Occasional;  chained  rangelands,  pinyon -juniper  woodlands, 
and  upland  sagebrush  communities.  More  common  in  moist 
years.  Ast -native.  Scrophulariaceae. 

Collomia  linearis  Nutt.  Collomia.   (Th) .  Scattered;  chained 
rangelands  and  upland  sagebrush  commmunities.  At-native. 
Polemoniaceae . 

Crepis  acuminata  Nutt.  Hawks  beard.   (Hs) .  Relatively  common; 

upland  sagebrush  communities,  chained  rangelands  and  pinyon - 
juniper  woodlands.  Atw-native.  Compositae. 

Cryptantha  sericea  (A.  Gray)  Payson.  Crypt antha.   (Hs) .  Scattered; 
pinyon- juniper  woodlands  and  chained  rangelands.  Atw-native; 
Boraginaceae. 
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HERBS  (cont.) 

Cryptantha  sp.  Payson.  Cryptantha.   (Hs).  Rare;  pinyon- juniper 
woodlands.  Atw-native.  Boraginaceae. 

Draba  reptans  (Lam.)  Fernald.  White  Draba.   (Th) .  Relatively 
~  rare;  chained  rangelands  and  pinyon -juniper  woodlands. 
Atw-native.  Cruciferae. 

Eleocharis  macrostachya  Britt.  Spikerush.  (Grh) .  Relatively 
common;  wet  areas  along  Willow  and  Piceance  Creeks.  Cs- 
nat  i ve .  Cyper aceae . 

(?)  Erigeron  aphanactis  (A  Gray)  Greene.  Daisy  Fleabane.   (Hs) . 

Scattered;  chained  rangelands.  Atw-native.  Compositae. 

Erigeron  nematophyllus  Rydb.  Daisy  Fleabane.   (Hs) .  Relatively 
common;  chained  rangelands,  upland  sagebrush  communities 
and  pinyon- juniper  woodlands.  Atw-native.  Compositae. 

(?)  Erigeron  pumilus  Nutt.  Daisy  Fleabane.   (Hs) .  Scattered;  chained 
rangelands  and  pinyon -juniper  woodlands.  Atw-native. 
Compositae. 

Eriogonum  ovalifolium  Nutt.  var.  oval i folium.  Wild  Buckwheat. 
(ChcpJ^  Relatively  rare;  pinyon -juniper  woodlands  and 
chained  rangelands.  Atw-native.  Polygonaceae . 

Erysimum  asperum  (Nutt.)  DC.  Western  Wallflower.   (Hs) . 

Occasional;  pinyon- juniper  woodlands  and  chained  rangelands. 
Atw-native.  Cruciferae. 

Haplopappus  acaulis  (Nutt.)  A.  Gray.  Goldenweed.   (Cha) . 

Scattered;  chained  rangelands  and  pinyon -juniper  woodlands. 
Atw-native.  Compositae. 

Hedeoma  drummondii  Benth.  False  Pennyroyal.   (Hp) .  Rare; 
sandstone  outcrops  in  pinyon- juniper  woodlands.  Atw- 
native.  Labiatae. 

Hippuris  vulgaris  L.  Marestail.  (HH) .  Rare;  ponds,  streams 
and  marshes.  Ca-native.  Haloragidaceae. 

Hymenopappus  filifolius  Hook,  var.  luteus  (Nutt.)  B.  L.  Turner. 
Hymenopappus .   (Hs) .  Scattered;  pinyon- juniper  woodlands 
and  chained  rangelands.  Atw-native.  Compositae. 
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HERBS  (cont.) 

Hymenoxis  acaulis  (Pursh)  Parker.  Actinea.   (Hr) .  Scattered; 

pinyon- juniper  woodlands  and  chained  rangelands.  Asw-native. 
Compos itae. 

Kochia  iranica.  Bornm.  Summer -Cypress.   (Th) .  Occasional; 

""roadsides  and  disturbed  sites.  Er- introduced.  Chenopodiaceae . 

Leptodactylon  pungens  (Torr.)  Rydb.  Prickly  Gilia.   (Chp) . 

Scattered;  pinyon- juniper  woodlands  and  chained  rangelands. 
Atw- native.  Polemoniaceae. 

Lithospermum  incisum  Lehm.  Puccoon.   (Hp) .  Scattered;  mixed 
mountain  shrublands.  At-native.  Boraginaceae . 

Lithospermum  ruderale  Dougl.  in  Lehm.  Puccoon.   (Hp) .  Scattered; 
chained  rangelands.  Atw-native.  Boraginaceae. 

Lomatium  orientale  C.  et  R.  Biscuitroot.   (Grt) .  Relatively 

common;  upland  sagebrush  communities,  pinyon -juniper  wood- 
lands and  chained  rangelands.  Atw-native.  Umbel li ferae. 

Marrubium  vulgare  L.  Horehound.   (Hs) .  Scattered;  chained  range- 
lands.  Ep- introduced.  Labiatae. 

Mentzelia  dispersa  S.  Wats.  Mentzelia.   (Th) .  Occasional; 
chained  rangelands  and  disturbed  sites.  Atw-native. 
Loasaceae. 

(?)  Microseris  cuspidata  (Pursh)  Schultz-Bip.  Microseris.   (Hr) . 
Scattered;  chained  rangelands.  Atw-native.  Compositae. 

Microsteris  gracilis  (Dougl.  ex  Hook.)  Greene  spp.  humilis 
(Greene)  V.  Grant.  Microsteris.   (Th) .  Relatively 
common;  upland  sagebrush  communities,  pinyon- juniper 
woodlands,  and  chained  rangelands.  More  common  in  moist 
years.  Atw-native.  Polemoniaceae.   [Syn  =  Microsteris 
micrantha  (Kellogg)  Greene] . 

Nicotiana  attenuata  Torr.  ex  S.  Wats.  Tobacco.   (Th) .  Occasional; 
roadsides  and  disturbed  sites.  Atw-native.  Solonaceae. 

Orobanche  fasciculata  Nutt.  Cancer  root.   (Gp) .  Scattered; 
upland  sagebrush  communities.  Root  parasite  on  big 
sagebrush.  Ast-native.  Orobanchaceae . 

Penstemon  caespitosus  Nutt.  ex  A.  Gray.  Beard  tongue.   (Hp) . 
Scattered;  upland  sagebrush  communities  and  chained 
rangelands.  Atw-native.  Scrophulariaceae. 
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HERBS  (cont.) 

Penstemon  fremontii  T.  et  G.  Beard  tongue.   (Hs) .  Occasional; 
upland  sagebrush  communities,  pinyon- juniper  woodlands  and 
chained  rangelands.  Atw-native.  Scrophulariaceae. 

Penstemon  lentus  Pennell  Beard  tongue.   (Hs) .  Scattered;  chained 
rangelands  and  bunchgrass  communities.  Atw-native. 
Scrophylariaceae . 

Penstemon  watsonii  A.  Gray  Beard  tongue.   (Hp) .  Scattered; 

mixed  mountain  shrublands.  Atw-native.  Scrophulariaceae. 

Poa  arida  Vasey.  Bluegrass.   (Hs) .  Occasional;  pinyon- juniper 
wood 1 and  s .  As  t w- nat  i ve .  Gr amineae . 

Polygonum  douglasii  Greene.  Kno tweed.   (Th) .  Scattered;  chained 
rangelands  and  upland  sagebrush  communities.  At-native. 
Polygonaceae . 

Polygonum  sawatchense  Small.  Knotweed.   (Th) .  Occasional;  chained 
rangelands  and  upland  sagebrush  communities.  These  diminutive 
plants  are  easily  over- looked.  Atw-native.  Polygonaceae. 

Ranunculus  glaberrimus  Hook.  Sagebrush  Buttercup.   (Hs) .  Rare; 
mixed  mountain  shrublands  and  upland  sagebrush  communities. 
Atw-native.  Ranunculaceae. 

Sisymbrium  officinale  (L.)  Scop.  Tumble  Mustard.   (Th) . 

Scattered;  disturbed  sites  in  chained  rangelands.  Ep- 
introduced.  Cruci ferae. 

Stephanomeria  tenuifolia  (Torr.)  H.  M.  Hall.  Stephanomeria. 

(Grt) .  Scattered;  pinyon- juniper  woodlands.  Atw-native. 
Compos it ae. 

Viola  nuttallii  Pursh.  Nuttall's  Yellow  Violet.   (Hs) .  Rare; 

bottomland  sagebrush  communities.  Atw-native.  Violaceae. 

Castilleja  linariaefolia  Benth.  in  DC.  Indian  Paintbrush.   (Gp) . 
Frequent;  ridgetop  sagebrush  communities  and  chained  pinyon- 
juniper  woodlands.  Atw  -  native.  Scrophulariaceae. 

Cirsium  sp.  Thistle.  Compositae. 
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Table  B-3-4  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  P I NYON- JUNIPER  WOODLAND  -  STAND  9 


Cover   Frequency  No./   Importance 
Species       (percent)  (percent)  Hectare   Value2   Rank 


Artemisia  tridentata 

1.8 

Cercocarpus  montanus 

<0.1 

Chrysothamnus 
viscidiflorus 

0.6 

Juniperus  osteosperma 

0.2 

J.  scopulorum 

<0.1 

Opuntia  polvacantha 

<0.1 

Pinus  edulis 

0.6 

Purshia  tridentata 

3.6 

Symphoricarpos  oreophilus  0.1 

Totals  7.2  3,642 
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7 

Table  B-3-5   STRUCTURAL  AND  COMPOSITIONAL  SUMMARY3  FOR  THE  SHRUB 
LAYER  IN  A  PI NYON -JUNIPER  WOODLAND  -  STAND  12 


Cover   Frequency  No .  /   Importance 
Species       (percent)  (percent)  Hectare   Value2   Rank 

Amelanchier  spp.         1.6 

Artemisia  tridentata      3.5 

Chrysothamnus  0.3 

viscidiflorus 

Juniperus  osteosperma  0.5 

Opuntia  polyacantha  0 . 1 

Pinus  edulis  2.1 

Purshia  tridentata  0.2 

Symphoricarpos  oreophilus  0.2 

Totals  8.5  9,522 


Values  based  on  observations  in  20  6x50  foot  belt  transects 

2  Importance  value  =  relative  cover  +  relative  frequency  +  relative 
humidity 

3Values  based  on  observations  in  20  4x50  foot  belt  transects 
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Table  B-3-8    STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE 
SHRUB  LAYER  IN  A  PINYON- JUNIPER  WOODLAND  - 
STAND  13 


Species 


Cover   Frequency   No./  Importance 
(percent)  (percent)  Hectare   Value2 


Rank 


Amelanchier  spp. 

3.5 

45 

2,421 

34.2 

3 

Artemisia  tridentata 

1.1 

35 

646 

14.9 

7 

Cercocarpus  montanus 

1.8 

60 

1,022 

24.9 

4 

Chrysothamnus  nauseosus 

0.1 

20 

90 

4.9 

11 

C.  viscidiflorus 

0.9 

45 

520 

15.7 

6 

Juniperus  osteosperma 

0.2 

15 

54 

4.1 

12 

J .  scopulorum 

0.1 

30 

161 

7.4 

9 

Pinus  edulis 

0.6 

35 

197 

11.0 

8 

Purshia  tridentata 

2.3 

45 

1,022 

23.5 

5 

Quercus  gambelii 

4.4 

25 

4,477 

41.7 

2 

Ribes  inerme 

0.2 

15 

287 

5.3 

10 

Rosa  woods ii 

0.1 

5 

304 

2.5 

13 

Symphoricarpos  oreophilus 

9.0 

85 

14,489 

113.9 

1 

Totals 


24.3 


25,661 


Values  based  on  20  6  x  50  foot  belt  transects 

2  Importance  value  =  relative  cover  +  relative  density  + 
relative  frequency 
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Table  B-3-9    STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE 
SHRUB  LAYER  IN  A  CHAINED  RANGELAND  COMMUNITY  - 
STAND  10 


Species 


Cover   Frequency  No./   Importance 
(percent)  (percent)  Hectare   Value2  Rank 


Amelanchier  spp. 

0.1 

Artemisia  tridentata 

3.8 

Chrysothamnus  nauseosus 

0.4 

C.  viscidiflorus 

<0.1 

Juniperus  osteosperma 

0.3 

J.  scopulorum 

0.1 

Opuntia  polyacantha 

<  0.1 

Pinus  edulis 

0.6 

Purshia  tridentata 

3.8 

Symphoricarpos  oreophilus 

0.1 

15 

179 

9.9 

5 

60 

3,658 

124.5 

1 

10 

72 

9.0 

7 

5 

18 

2.3 

10 

30 

126 

16.6 

4 

15 

54 

7.9 

8 

10 

72 

6.2 

9 

45 

269 

28.9 

3 

50 

1,542 

86.5 

2 

15 

179 

9.9 

6 

Totals 


9.4 


6,169 


Values  based  on  20  6  x  50  foot  belt  transects 

2 Importance  value  =  relative  cover  +  relative  frequency  + 
relative  density 
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Table  B-3-10  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  CHAINED  RANGELAND  COMMUNITY  -  STAND  7 


„   .  Cover   Frequency  No./   Importance 

Peci  (percent)  (percent)  Hectare   Value2 


Rank 


Amelanchier  spp. 
Artemisia  tridentata 
Cercocarpus  montanus 
Chrysothamnus  nauseosus 
_C.  viscidiflorus 
Juniperus  osteosperma 
Opuntia  polyacantha 
Pinus  edulis 
Purshia  tridentata 
Quercus  gambelii 
Symphoricarpos  oreophilus 

Totals  14.8  9,092 


Values  based  on  observations  in  20  6  x  50  foot  belt  transects 

2  Importance  value  =  relative  cover  +  relative  frequency  + 
relative  density 


1.4 

20 

377 

18.5 

4 

4.6 

80 

2,528 

78.5 

2 

0.1 

35 

430 

13.9 

6 

0.2 

15 

72 

5.9 

11 

0.1 

25 

126 

7.5 

9 

0.9 

55 

341 

23.3 

3 

0.2 

45 

466 

17.5 

5 

0.2 

35 

251 

12.6 

7 

0.6 

20 

179 

11.0 

8 

0.4 

5 

287 

7.1 

10 

6.1 

75 

4,035 

104.2 

1 
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Table  B-3-11 


STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1 
FOR  THE  SHRUB  LAYER  IN  AN  UPLAND 
SAGEBRUSH  COMMUNITY  -  STAND  8 


Species 


Cover    Frequency   No./  Importance 
(percent)  (percent)  Hectare    Value2 


Rank 


Artemisia  tridentata 
Chrysothamnus  nauseosus 
C_.  viscidiflorus 
Juniperus  osteosperma 
Opuntia  polyacantha 
Pinus  edulis 


Totals 


17.7 

100 

13 

,736 

247.3 

1 

0.2 

10 

144 

7.5 

5 

<0.1 

10 

72 

5.9 

6 

0.4 

15 

108 

10.9 

3 

<0.1 

35 

144 

19.8 

2 

<0.1 

15 

72 

8.6 

4 

18.6 


14,276 


Table  B-3-12 


STRUCTURAL  AND  COMPOSITIONAL  SUMMARY3 
FOR  THE  SHRUB  LAYER  IN  A  CHAINED 
RANGELAND  COMMUNITY  -  STAND  14 


Cover 

Frequency 

No./ 

Importance 

Rank 

Species 

(percent ) 

(percent) 

Hectare 

Value2 

Amelanchier  spp. 

1.1 

45 

860 

31.3 

4 

Artemisia  tridentata 

<0.1 

10 

54 

3.2 

9 

Cercocarpus  montanus 

3.2 

55 

808 

49.1 

2 

Chrysothamnus  nauseosus 

<0.1 

5 

27 

1.6 

10 

Chrysothamnus 

0.3 

50 

618 

22.9 

6 

viscidiflorus 

Juniperus  osteosperma 

1.0 

55 

566 

29.2 

5 

Opuntia  polyacantha 

<0.1 

5 

27 

1.6 

11 

Pinus  edulis 

1.2 

75 

753 

38.3 

3 

Purshia  tridentata 

1.2 

20 

296 

17.9 

7 

Symphoricarpos  oreophilus  5 . 2 

80 

2,905 

100.9 

1 

Tetradymia  canescens 

<0.1 

10 

109 

4.0 

8 

Totals 

13.6 

7,023 

Values  based  on  observations  in  20  6  x  50  foot  belt  transects 

importance  value  =  relative  cover  +  relative  frequency  + 
relative  density 

3Values  based  on  observations  in  20  4  x  50  foot  belt  transects 
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Table  B-3-13 


STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1 
FOR  THE  SHRUB  LAYER  IN  AN  UPLAND 
SAGEBRUSH  COMMUNITY  -  STAND  11 


Cover 

Frequency 

No./ 

Importance 

Species 

(percent) 

(percent ) 

Hectare 

Value2 

Rank 

Amelanchier  spp. 

<0.1 

5 

72 

2.6 

6 

Artemisia  tridentata 

17.4 

100 

13,539 

235.9 

1 

Juniperus  osteosperma 

0.1 

15 

54 

7.1 

4 

J.  scopulorum 

<0.1 

15 

72 

6.9 

5 

Opuntia  polyacantha 

0.2 

50 

359 

24.9 

2 

Pinus  edulis 

0.2 

45 

179 

21.5 

3 

Symphoricarpos  oreophilus  <0.1 

5 

18 

2.2 

7 

Totals 


18.2 


14,293 


Table  B-3-14 


STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1 
FOR  THE  SHRUB  LAYER  IN  AN  UPLAND 
SAGEBRUSH  COMMUNITY  -  STAND  15 


Cover 

Frequency 

No./ 

Importance 

Species 

(percent) 

(percent) 

Hectare 

Value2 

Rank 

Amelanchier  spp. 
Artemisia  tridentata 

3.9 
18.1 

100 
100 

2,823 
9,710 

49.2 
133.8 

3 
1 

Chrysothamnus 

1.2 

95 

8,151 

58.8 

2 

viscidiflorus 

Opuntia  polyacantha 

<0.1 

10 

81 

2.6 

7 

Pinus  edulis 

<0.1 

30 

242 

7.7 

5 

Purshia  tridentata 

<0.1 

5 

27 

1.2 

8 

Symphoricarpos  oreophilus  1.9 

85 

3,767 

41.6 

4 

Tetradymia  canescens 

<0.1 

20 

133 

5.0 

6 

Totals 

25.5 

24,934 

!Values  based  on  20  6  x  50  foot  belt  transects 

2 Importance  value  =  relative  cover  +  relative  frequency  + 
relative  density 
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Table  B-3-15  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  BOTTOMLAND  SAGEBRUSH  COMMUNITY  -  STAND  16 


.  _        Cover   Frequency  No./   Importance 
Species      (percent)  (percent)  Hectare   Value2   Rank 


Artemisia  tridentata  40.8 
Chrysothamnus  nauseosus  4.4 
Opuntia  polyacantha  0.1 
Symphoricarpos  oreophilus  0.1 

Totals  45.4  17,843 


100 

15,278 

225.6 

1 

55 

2,242 

49.8 

2 

30 

215 

16.4 

3 

15 

108 

8.2 

4 

Table  B-3-16  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  BOTTOMLAND  SAGEBRUSH  COMMUNITY  -  STAND  19 


Species 

Cover 
(percent) 

Frequency 
(percent) 

No./ 
Hectare 

Importance 
Value2 

Rank 

Artemisia  tridentata 

38.9 

100 

17,502 

261.8 

1 

Chrysothamnus  nauseosus 

2.5 

30 

502 

30 

2 

Opuntia  polyacantha 

.1 

10 

72 

7 

3 

Totals  41.5  18,076 


Values  are  based  on  20  6x50  foot  belt  transects 

2  Importance  value  -  relative  cover  +  relative  frequency  +  relative 
density 
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Table  B-3-20 


SHRUB  LAYER  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1 
FOR  MIXED  MOUNTAIN  SHRUBLANDS,  STAND  29 


Species 


Mean   Frequency  Density  Importance 
Cover  (No.  per         Rank 

(percent)  (percent)  Hectare)   Value  2 


Amelanchier  spp. 
Artemisia  tridentata 
Cercocarpus  montanus 
Chrysothamnus  viscidiflorus 
Juniperus  osteosperma 
Juniperus  scopulorum 
Opuntia  polyacantha 
Pachystima  myrs mites 
Pinus  edulis 
Purshia  tridentata 
Ribes  Cereum 

Symphoricarpos  oreophilus 
Tetradymia  canescens 

Total 


11.80 

100 

16408 

70.29 

2 

5.75 

100 

6266 

40.01 

3 

1.45 

35 

726 

10.46 

6 

2.05 

100 

8741 

33.46 

4 

<0.01 

5 

27 

0.83 

13 

0.95 

25 

161 

6.75 

7 

<0.01 

20 

109 

3.32 

10 

<0.01 

25 

269 

4.34 

9 

0.80 

80 

1077 

16.34 

5 

0.20 

25 

403 

5.07 

8 

<0.01 

5 

215 

1.09 

12 

14.15 

100 

37262 

105.41 

1 

<0.01 

10 

753 

2.63 

11 

37.15 


72417 


300.00 


1  Based  on  20  4  x  50  foot  belt  transects 

2 Importance  value  =  relative  cover  +  relative  frequency 
+  relative  density 
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Table  B-3-22  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  RABBITBRUSH  COMMUNITY  -  STAND  17 


Species 


Cover   Frequency  No./   Importance 
(percent)  (percent)  Hectare   Value2   Rank 


Artemisia  tridentata 


0.3 


31.58 


452 


28.6 


Chrysothamnus  nauseosus   43.2     100.00   10910   271.4 


Totals 


43.5 


11362 


Table  B-3-23  STRUCTURAL  AND  COMPOSITIONAL  SUMMARY1  FOR  THE  SHRUB 
LAYER  IN  A  GREASEWOOD  COMMUNITY  -  STAND  18 


Species 


Cover   Frequency  No./   Importance 
(percent)  (percent)  Hectare   Value2   Rank 


Artemisia  tridentata 

.1 

10 

356 

7.2 

3 

Atriplex  canescens 

0.3 

5 

18 

4.5 

4 

Chrysothamnus  nauseosus 

3.2 

40 

699 

46.9 

2 

Sarcobatus  vermiculatus 

27.1 

100 

5918 

242.7 

1 

Totals 


30.7 


6671 


Values  based  on  observations  in  20  6x50  foot  belt  transects 

2 Importance  value  =  relative  cover  +  relative  frequency  +  relative 
density 
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Figure  B-4-1 

POPULATION  ESTIMATES  WITH  95  PERCENT 
CONFIDENCE  INTERVALS  FOR  ALL  SPECIES 
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JUNIPER  RANGELAND)        EM- 2  ESTIMATOR 
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Figure  B-4-2 

POPULATION  ESTIMATES  WITH  95  PERCENT 
CONFIDENCE  INTERVALS  FOR  ALL  SPECIES 
COMBINED  AT  GRID  2   (PINYQN- JUNIPER 
WOODLAND)        EM- 2  ESTIMATOR 
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Figure  B-4-3 

POPULATION  ESTIMATES  WITH  95  PERCENT 
CONFIDENCE  INTERVALS  FOR  TWO  SPECIES 
AT  GRID  1  (CHAINED  PINYON- JUNIPER 
RANGELAND)   EM- 2  ESTIMATOR 
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Table  B-4-1    BI-MONTHLY  RESULTS  OF  TRACK  COUNT  STUDIES 


Percent  Frequency  (=No.  plots  with  tracks  :-  No.  plots) 


Sampling  date 

Habitat  Type 

No 

of  plots 

20 

Oct.    74 

PJWD 

20 

CPJR 

20 

BLSB 

AGMD 

20 
20 

14 

Dec.    74 

PJWD 

140 

CPJR 

100 

BLSB 
AGMD 

100 
100 

26 

Feb.    75 

PJWD 

60 

CPJR 

40 

T3 

i—i 

■M 

CD 

■  H 

•  H 

CD 

i— I 

4-1 

Cti 

XI 

q 

•H 

rt 

+J 

J3 

•H 

Ctf 

u 

q 

CO 

c 

nj 

&1 

■)-> 

•M  i—l 

o 

■P 

o 

H 

3 

rt 

'     CD 

<D 

o 

>H 

o 

4-> 

r^ 

u 

u 

wj  w 

C/) 

u 

CD 

>s 

■M 

u 

Jh 

X 

C   03 

3 

u 

<D 

o 

O 

ctS 

o 

o 

O    O 

o 

jrt 

3 

c_; 

u 

►-3 

Pl. 

pq 

J    5 

D^ 

ci 

BLSB 
AGMD 


100 

0 

0 

5 

5 

0 

0 

0 

0 

40 

0 

0 

0 

0 

30 

0 

30 

0 

0 

0 

0 

100 

40 

0 

0 

0 

0 

0 

27 

0 

3.6 

0 

0 

0 

0 

6 

3 

7 

0 

0 

0 

0 

5 

15 

6 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

58 

0 

0 

1.7 

0 

0 

0 

37.5 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

80 


38  7.5 


3.8 


2.5 


PJWD 
CPJR 
BLSB 
AGMD 


PJWD 
CPJR 
BLSB 

AGMD 


PJWD 
CPJR 
BLSB 

AGMD 


3  May  75 
20 
20 
20 
20 

14  Jul  75 
19 
19 
19 
18 


30  Spt. 
19 
21 
18 

17 


75 


25       10 

10 

0 

0 

0 

0 

5         0 

20 

0 

0 

0 

0 

10         0 

40 

0 

0 

0 

0 

60         0 

40 

0 

0 

0 

0 

0         0 

31.6 

0 

0 

0 

0 

0         0 

0 

0 

0 

0 

0 

0  15.8 

73.7 

0 

0 

5.3 

0 

0     5.5 

11.1 

0 

0 

0 

0 

10         0 

21 

0 

0 

0 

0 

0         0 

9.5 

0 

0 

0 

0 

0         0 

72 

0 

0 

0 

0 

0       29 

24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Table  B-4-1 


(concluded) 


Percent  Frequency 


13 


Habitat  Type 

Sampling  date 
No.   of  plots 

Sh 

CD 
O 

Q 

CD 
+-> 

O 

u 

■  H 

03 
+J 

c 
o 

■M 

4-> 
O 

u 

•H 
.Q 
JO 
05 
?h 

r^ 
U 

tf 
•-5 

CD 

c 

•H 

u 
o 

Cm 

+-> 

o3 

o 

o 

pa 

1— 1 

•H 

+-) 

1 

c 
o 

r-i 

CD 

)  </i 

03 

% 

03 

u 

CD 
■A 

o 

c 
o 
o 
u 

V 
03 

s 

in 

20 

Nov. 

75 

P.JWD 

100 

21 

1 

3 

0 

0 

0 

0 

0 

0 

0 

CPJR 

100 

27 

0 

1 

0 

0 

o 

0 

0 

0 

0 

BLSB 

100 

18 

1 

3 

0 

0 

0 

0 

0 

0 

0 

AGMD 

25 

100 
Jan. 

75 

21 

2 

3 

0 

0 

0 

0 

0 

0 

0 

pjwd 

100 

2 

12 

7 

0 

0 

0 

0 

0 

0 

0 

CPJR 

100 

2 

^ 
1 
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0 

0 

0 

1 
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0 

0 

BLSB 

100 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

AGMD 

100 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

3  Mar.    76 

P.  JWD 

100 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

CPJR 

100 
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0 
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0 

0 

0 

1 

0 

0 

0 

BLSB 

100 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AGMD 

19 

100 
Mav  7 

6 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PJWD 

16 

18.7 

12.5 

0 

0 

0 

0 

0 

0 

0 

0 

CPJR 

20 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BLSB 

20 

0 

0 

40 

0 

0 

0 

0 

0 

0 

0 

AGMD 

14 

18 
Jul. 

76 

0 

0 

11 

0 

0 

0 

0 

0 

0 

0 

PJWD 

19 

0 

5.3 

36.8 

0 

0 

0 

0 

0 

0 

0 

CPJR 

20 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

BLSB 

19 

0 

0 

52.6 

0 

0 

0 

0 

0 

0 

0 

AGMD 

19 

20 
Spt. 

76 

0 

0 

15 

0 

0 

0 

0 

0 

0 

0 

PJWD 

20 

15 

0 

50 

0 

0 

0 

0 

0 

0 

0 

CPJR 

20 

0 

0 

40 

0 

0 

0 

0 

0 

0 

o 

BLSB 

20 

0 

15 

75 

0 

0 

0 

0 

0 

0 

0 

ACM) 

20 

0 

15 

30 

0 

0 

0 

0 

0 

0 

0 
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Table  B-4-2    MAMMALS  IDENTIFIED  ON  THE  TRACT  C-b  STUDY  AREA 

(TRACT  C-b  PLUS  APPROXIMATELY  A  ONE-MILE  SURROUNDING  ZONE) 
NOMENCLATURE  FOLLOWS  ARMSTRONG  (1972) 


ORDER 
FAMILY 
Scientific  name 


Common  name 


INSECTIVORA 
Sorex  cinereus 
S.  vagrans 


Masked  sbrew 
Wandering  shrew 


LAGOMORPHA 
Sylvilagus  audubonii 
Lepus  townsendii 


Desert  cottontail 
White- tailed  jackrabbit 


RODENTIA 
SCIURIDAE 
Eutamias  minimus 
E.  umbrinus 
Marmot a  flaviventris 
Spermophilus  lateralis 
S.  richardsonii 
Tamiasciurus  hudsonicus 


Least  chipmunk 
Uinta  chipmunk 
Yellow-bellied  marmot 
Golden-mantled  ground  squirrel 
Richardson's  ground  squirrel 
Chickaree 


GEOMYIDAE 
Thomomys  talpoides 


Northern  pocket  gopher 


HETEROMYIDAE 
Perognathus  apache 


Apache  pocket  mouse 
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Table  B-4-2 


(Continued) 


ORDER 
FAMILY 
Scientific  name 


Common  name 


CRTCETIDAE 

Lagurus  curtatus 

Mi c rot us  longicaudus 

M.  montanus 

M.  pennsy Ivan  icus 

Neotonia  c  inerea 

Ondatra  zihethicus 

Peromy scus  manicul atus 

P.  truei 


Sagebrush  vole 

Long -tailed  vole 

Montane  vole 

Meadow  vole 

Bushy -tailed  woodrat 

Muskrat 

Deer  mouse 

Pinon  mouse 


CASTOR I DAH 
Castor  canadensis 


Beaver 


ZAPODIDAE 
Zapus  princeps 


Western  jumping  mouse 


ERETHIZONTIDAE 
Erethizon  dorsatum 


Porcupine 


CARNIVORA 
CAN  I  DAE 
Canis  latrans 


Coyote 


FELIDAE 
Lynx  rufus 


Bobcat 


198 


Table  B-4-2 


(Concluded) 


ORDER 
FAMILY 
Scientific  name 


Common  name 


PROCYONIDAE 
Procyon  lotor 


Raccoon 


MUSTELIDAE 
Mephitis  mephitis 
Mustela  erminea 
M.  frenata 
Taxidea  taxus 


Striped  skunk 
Ermine 

Long-tailed  weasel 
Badger 


ARTIODACTYLA 
Cervus  canadensis 
Odocoileus  hemionus 


American  elk 
Mule  deer 
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Table  B-4 

-3 

NUMBER  OF  TRAP  NIGHTS1 

FOR  THE 

SATELLITE 

GRIDS, 

1974 

-  1976 

Sate 

llite 

Grids 

Trapping  Date 

1 

2 

3 

4 

5 

6 

7 

8 

9 

September  1974 

24 

24 

24 

24 

24 

24 

24 

o- 

0 

November  1974 

24 

24 

24 

24 

24 

24 

24 

0 

0 

January  1975 

100 

24 

100 

0 

0 

0 

0 

0 

0 

May  1975 

72 

72 

72 

72 

72 

72 

72 

72 

72 

June  1975 

48 

48 

48 

48 

48 

48 

48 

48 

48 

July  1975 

48 

48 

48 

48 

48 

0 

48 

48 

48 

August  1975 

48 

48 

48 

48 

48 

48 

48 

48 

48 

September  1975 

48 

48 

72 

72 

48 

48 

72 

72 

48 

November  1975 

200 

24 

24 

24 

24 

24 

24 

200 

24 

January  1976 

48 

0 

0 

0 

0 

0 

0 

48 

0 

March  1976 

72 

0 

0 

0 

0 

0 

0 

60 

0 

April  1976 

36 

10 

24 

0 

24 

10 

0 

20 

0 

June  1976 

150 

24 

0 

24 

0 

48 

24 

150 

0 

July  1976 

150 

24 

0 

24 

24 

24 

24 

150 

0 

August  1976 

150 

48 

48 

48 

48 

48 

48 

150 

0 

*Trap  Nights  =  (No.  of  traps)  x  (No.  of  nights  trap  set) 
2  Indicates  not  trapped  during  this  period 
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Table  B-4-4    MEAN  NUMBER  OF  EMBRYOS  AND  PLACENTAL  SCARS  IN 
FEMALES  COLLECTED  MAY-AUGUST  1975  ON  GRIDS  1 
(CHAINED  PINYON- JUNIPER)  AND  2  (P I NYON- JUNIPER 
WOODLAND) 


Mean  Number  Mean  Number  of 

of  Embryos  Placental  Scars 


Grid  1      Grid  2     Grid  1         Grid  2 

Deer  Mouse       5.0(N=13)    5.2(N=8)    12.0(N=4)       10.5(N=5) 
Least  Chipmunk    5.5(N=11)    5.1(N=7)     5.8(N=7)        5.4(N=6) 
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Table  B-4-5    COMPARISON  TESTS1  ON  HOME  RANGE  SIGMA  VALUES  FOR 
DEER  MICE  AND  LEAST  CHIPMUNKS  FROM  CHAINED 
PINYON-JUNIPER  AND  PINYON- JUNIPER  WOODLAND  GRIDS 


Comparison    Critical  Value    Decision 
Test  Value      (a  =  .05)      on  Null 


Chained  Pinyon-Juniper  Grid 

Peromyscus  maniculatus 

Males  vs.  Females 

0.656 

2.110 

Accept 

Adult  Males  vs. 

Subadult  Males 

1.979 

2.571 

Accept 

Eutamias  minimus 

Males  vs.  Females 

1.231 

2.069 

Accept 

P.  maniculatus  vs.  E.  minimus 

3.392 

2.018 

Reject 

Pinyon-Juniper  Woodland  Grid 

Peromyscus  maniculatus 

Males  vs.  Females 

0.302 

2.160 

Accept 

Adult  Females  vs. 

Subadult  Females 

2.569 

2.365 

Reject 

Eutamias  minimus 

Males  vs.  Females 

1.586 

2.306 

Accept 

P.  maniculatus  vs.  E.  minimus 

2.595 

2.056 

Reject 

Chained  Pinyon-Juniper  vs. 
Pinyon-Juniper  Woodland 

Peromyscus  maniculatus 

Males 

0.026 

2.160 

Accept 

Females 

0.914 

2.110 

Accept 

Eutamias  minimus 

Males 

0.751 

2.131 

Accept 

Females 

0.123 

2.120 

Accept 

Jt-test  for  comparison  of  two  sample  means 
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Table  B-4-6    STATISTICAL  TESTS  FOR  ANALYSIS -OF- VARIANCE 

AND  MULTIPLE  COMPARISONS1  OF  DIET  ITEMS  FOR 

PEROMYSCUS  MANICULATUS  AND  EUTAMIAS  MINIMUS 

ON  GRIDS 

1  AND  2,  MAY 

1975  -  AUGUST  1976 

Analysis  of  Variance 

Critical 

Multiple 

Species/Grid/Date 

Statistic 

Value    Decision 

Comparison2 

Peromyscus  maniculatus 

CHAINED  PINYQN- JUNIPER 

May  1975 

178.96 

4.77     Reject 

A  f   V  f   S 

June  1975 

102.44 

7.26     Reject 

A/V/S 

July  1975 

16.43 

7.26     Reject 

A  +   V  ±   s 

August  1975 

22.53 

7.26     Reject 

(A  =  V)  f   S 

September  1975 

Sample  size 
too  small  for 
statistical 
analysis. 

June  1976 

Sample  size 
too  small  for 
statistical 
analysis. 

July  1976 

40.04 

4.77     Reject 

V/A/S 

August  1976 

15.79 

4.42     Reject 

(A  =  V)  +   S 

PINYON- JUNIPER  GRID 

May  1975 

20.66 

5.71     Reject 

A  i   (V  =  S) 

June  1975 

87.79 

5.71     Reject 

A/V/S 

July  1975 

9.59 

4.15     Reject 

(A  =  V)  j   S 

August  1975 

28.52 

5.71     Reject 

A/V/S 

September  1975 

Sample  size 
too  small  for 
statistical 
analysis. 

June  1976 

Sample  size 
too  small  for 
statistical 
analysis. 

July  1976 

182.72 

7.26     Reject 

V  f  A  f   S 

August  1976 

29.65 

4.24     Reject 

kfVfS 
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Table  B-4-6   (Concluded) 


Analys 

;is  of  Variance 

Critical 

Multiple 

Species/Grid/Date 

Statistic 

Value 

Decision 

Comparison2 

Eutamias  minimus 

CHAINED  PINYON-JUNIPER 

May 

1975 

302.31 

7.26 

Re  j ect 

(V  =  A)  +   S 

June 

1975 

Sample  size 
too  small  for 
statistical 
analysis . 

July 

1975 

8.79 

7.26 

Re j  ect 

V^  (A  =  S) 

August 

1975 

21.21 

4.51 

Rej  ect 

V/A^S 

September 

1975 

1.62 

7.26 

Accept 

No 
significant 

difference  in 
diet  items . 

June 

1976 

33.47 

4.56 

Rej  ect 

V/A/S 

July 

1976 

43.16 

4.32 

Rej  ect 

V/A/S 

August 

1976 

21.98 

5.10 

Rej  ect 

V  j  A   /  S 

PINYON-JUNIPER  GRID 

May 

1975 

Sample  size 
too  small  for 
statistical 
analysis. 

June 

1975 

Sample  size 
too  small  for 
statistical 
analysis . 

July 

1975 

_  _  _ 

_  _  _ 

No  sample 
available. 

August 

1975 

13.01 

4.51 

Rej  ect 

V  *   (A  =  S) 

September 

1975 

No  sample 
available . 

June 

1976 

37.42 

5.7] 

Rej  ect 

V  4   (A  =  S) 

July 

1976 

19.95 

6.54 

Rej  ect 

V/A/S 

August 

1976 

22.09 

7.26 

Rej  ect 

V  /  (A  =  S) 

*(Zar,  1974)  level  of  significance  =  .05 


H, 


There  is  no  difference  in  diet  items 


2A  =  Arthropods,  V  =  Vegetation,  S  =  Seeds, 
Comparison  is  given  in  descending  magnitude  of  sample  means 
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Table  B-4-23       ARTHROPODS  COLLECTED  ON  GRIDS  1 

(CHAINED  PINYON- JUNIPER  RANGELAND)  AND  2  (P I NYON- JUNIPER 
WOODLAND),  TRACT  C-b,  SEPTEMBER  1974  -  AUGUST  1976 


SCIEXI'IPIC  NAME 


common  nami: 


Pit  Cans 

GriJ  1  Grid  2 


Amelanchier 

ssp. 

Grid  1     Grid  2 


Cercocarpus  Artemisia 

montanus  _  tridentata 

Grid  1     Grid  2         GruTT     GriTT 


reeding 

Type 


DIPIOIWA 

CllELIPODA 
Geophilomorpha 

INSECTA 

THYSANURA 

Macliil idae 

COLLFMBOL\ 

Entorrobryidae 
Smithuridac 

ORTHOITERA 

Acrididac 
Tettigoniidae 
Gryllaci ididae 
Gryllidac 

PSOCOPrERV 

THYSANOPI'ERA 

Phlocothripjdae 

HEMIPTERA 

Anthocoridac 

Miridac 

Nab idae 

Reduviidac 

Tiiigitidac 

Lygaeidac 

Coreidac 

Pentotoiiidae 

HOMOFTERA 

Cicadellidac 

Fulgoridac 

Psyllidae 

Aphididac 

Eriosomatidae 

Chermidae 

Coccoidea 

C0I.E01TERA 

Cicindclidae 
Carabidac 
Histeridae 
Si]  ph.  idae 
Staphy] in idae 
Lampyridae 
Denncstidae 
Malachiidae 

Gcridae 
Elateridac 

Throscidic 
Buprestidae 

Coccincll  iiiac 
Anthicidac 
Pedilidac 
Tcnebr ion idae 
Bostrichidae 
Sea rabae idae 
Chrysomel  idae 
Ambripidac 
Curcul ion idae 
Scolytidac 


Millipedes 


Centipedes 


Jumping  bristletails 


Springtails 

Springtails 


Short-homed  grasshoppers  x 

Long- homed  grasshoppers  x 

Jerusalem  crickets  x 

Crickets  x 

Psocids  x 


Thrips 


Minute  pirate  bugs  x 

Plant  bugs  x 

Damsel  bugs  x 

Assassin  bugs  x 
Lace  bugs 

Seed  bugs  x 

Leaf- footed  bugs  x 

Shield-backed  bugs  x 


Leafhoppers 
Fulgorid  leafhoppers 
Psyllids 
Aphids 

Gali-naking  aphids 
Jumping  plant  lice 
Scale  insects 


Tiger  beetles  x 

Ground  beetles  x 

Hister  beetles 

Carrion  bettles  x 

Rove  beetles  x 

!  .j  ghtningbugs 

Dermcstiu  beetles  x 

Soft -winged   flower  x 

beetles 
Checkered  beetles 
CI  ick  beetles  x 

Throscid  beetles 
Metallic  wood-bor'ng 

beetles 
Ladybird  bc(  t  les  x 

Ail  like  flower  hectics 
Pcriilid   beetles 
Dai kl ing  beetles  x 

Branch  borers 

Scarab  beetles  x 

i/j  if  beetles  x 

Fungus  weevils 
Snout   beet les 
Bark  beet  les  x 
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Table  B-4-23   (continued) 


C»MON  NAME 

Pit  Cans 

Amelanchier 

ssp. 

Cercocarpus 
montanus 

Artemisia 
tridcntata 

Feeding 

SCIENTIFIC  NAME 

Crid  1     Grid  2 

('.rid  1     Grid  2 

Crid  1     Grid  2 

Grid  1     Grid  2 

Type 

NEUROPTERA 

Raphididae 

Coniopterygidae 

Chrysopidae 

LEPIDOPTERA 

Geometridae 
Microlepidoptera 

Lepidopteran 
larvae 

DIPTERA 

Chrionomidae 
Sciaridae 

Cecidomyiidae 

Asilidae 

Bombyliidae 

Empididae 

Dolichopodidae 

Phoridae 

Syrphidae 

Tephritidae 

Milichiidae 

Chloropidae 

Calliphoridae 

Dipteran  larvae 

Dipteran  pupae 

SIPHONAPTERA 

HYMENOPTERA 

Cephidae 

Braconidae 

Ichneumon idae 

Chalcidoidea 

Cynipidae 

Platygasteridae 

Bethylidae  c.f. 

Mut  ill idae 

Fonnicidae 

Pompilidae 

Sphecidae 

ARAQ1NIDA 

PHALANGIDA 

Phalangi  idae 

ACARINA 

IXOIDES 

ARANEIDA 

Dictynidae 
Plcctrcuridae 

c.f. 
Phlocidae 
Theridiidac 
Micryphantidae 
Arancidac 
Agclcnidac 
Hahniidac 
Lycosidac 
Oxyopidue 
Gnaphosidae 
Club  ion  idae 

Thomisidac 
Salticidac 


Raphidid  snakeflics 
Dusty -wings 
Common  laccwings 


Measu  ringworms 
Microlcpidopteran 

adults 
Caterpillars 


Midges 
Dark-winged  fungus 

gnats 
Gall  midges 
Robber  flies 
Bee  flies 
Dance  flies 
Long-legged  flies 
Humpbacked  flies 
Syrphid  flies 
Fruit  flies 
Milichiid  flies 
Chloronid  flies 
Blow  flies 
Fly  larvae 
Fly  pupae 

Fleas 


Stem  saw flies 
Braconid  wasps 
Ichneumonid  wasps 
Chalcid  wasps 
Gall  wasps 
Platygasterid  wasps 
Bethylid  wasps 
Velvet  ants 
Ants 

Spider  wasps 
Sphecid  wasps 


Daddy-longlegs 

Mites 

Ticks 


Dictynid  spiders 
Plectreurid  spiders 

Long-legged  spiders 
Comb- footed  spiders 
Dwarf  spiders 
Orb -weavers 
i;unneJ   web  weavers 
Hahnid  spiders 
Wolf  spiders 
Lynx  spiders 
Hunt  ing  spiders 
Two- clawed  hunting 

spiders 
Crab  spiders 
Jumping  spiders 


X 

P 

X 

X 

X 

p 

X 

X 

X 

X 

X 

X 

p 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

H 
P 
H 

X 

P 

X 

P 

X 

X 

H 

X 

P 

X 

X 

H 
H 

X 

H 
S 

X 

- 

PA 


H 

PA 

PA 

PA 

H 

PA 

PA 

PA 

0 

P 

P 


PA 


xxx  x  x  P 

XX  p 

XX  p 

x  P 

x  XXXXXXP 

xxx  p 

x  P 

x  P 

xxx  XX                                    P 

XX  XX  XXXP 

xx  p 

x  xxxxxxP 

xx  XX  XX  XX  P 

X  XX  XX  XX  P 
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Table  B-4-25 


SPECIES  DIVERSITY  FOR  ARTHROPODS  COLLECTED 
BY  PIT  CANS  AND  SWEEP  NETS  ON  TRACT  C-b, 
SEPTEMBER  1974  -  AUGUST  1976 


Grid/ 

Trapping  Period 

Pit  Cans 

Amelanchier 
spp. 

Cercocarpus 
montanus 

Artemisia 
tridentata 

Chained  Pinyon- 

Juniper  Grid  1 

9/74 

4.0236 

2.5306 

0.8501 

2.5595 

5/75 

3.0372 

2.3978 

1.5332 

2.7774 

6/75 

3.1930 

2.7784 

1.2115 

2.5219 

7/75 

2.8891 

2.8119 

2.5016 

1.7394 

8/75 

3.1146 

1.9487 

2.7052 

2.8904 

9/75 

3.7850 

2.7405 

3.1852 

2.3827 

5/76 

2.5544 

2.7616 

2.6317 

3.1658 

6/76 

2.3687 

2.6859 

2.1211 

2.9870 

7/76 

2.5000 

3.1556 

2.7956 

1.9537 

8/76 

2.6101 

3.6304 

2.7891 

2.6775 

x  3.0075 

2.7441 

2.2324 

2.5655 

Pinyon-Juniper 

Woodland  Grid  2 

9/74 

1.4732 







5/75 

2.8256 

3.2687 

2.4213 

1.9310 

6/75 

1.8671 

2.4067 

1.0000 

1.7527 

7/75 

2.8541 

3.2267 

1.6241 

3.4861 

8/75 

1.6895 

1.8313 

1.7401 

2.8730 

9/75 

2.2294 

1.4603 

2.8904 

2.7764 

5/76 

1.1233 

3.5926 

2.7999 

3.0296 

6/76 

2.7781 

2.8855 

3.1499 

3.1541 

7/76 

2.9750 

3.2037 

2.5165 

3.3643 

8/76 

1.4400 

3.6212 

2.5679 

3.4662 

x  2.1255 

2.8329 

2.3011 

2.8703 
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Table  B-4-26 


SIGNIFICANCE  TESTS1  OF  ARTHROPOD  SPECIES  DIVERSITY  INDICES 
ON  GRIDS  1  (CHAINED  PINYON- JUNIPER)  AND  2  (PINYON-JUNIPER 
WOODLAND) 


Null  Hypothesis 


Statistic 


Critical2 
Value 


Decision 
on  Null 


H0 :  Sweep  net  arthropod  species 
diversity  is  the  same  on  all 
three  plant  species  on  Grid  1.      H  =  1.790 

H0 :  Sweep  net  arthropod  species 
diversity  is  the  same  on  all 
three  plant  species  on  Grid  2.      H  =  7.448 

H0 :  Pit  can  arthropod  species 
diversity  is  the  same  on 
Grid  2  as  on  Grid  1.  IT  =  83 


H0: 


Hf 


Species  diversity  on  Amelanchier 

spp.  is  the  same  on  Grid  1  as 

on  Grid  2.  IT  =  55 

Species  diversity  on  Cercocarpus 

montanus  is  the  same  on  Grid  1 

as  on  Grid  2.  IT  =  48 


H0:  Species  diversity  on  Artemisia 
tridentata  is  the  same  on  Grid 
1  as  on  Grid  2  IT  =  63 


X2  =  7.815 


X2  =  5.991 


U  =  77 


U  =  70 


U  =  70 


U  =  70 


Accept 


Re j  ect 


Re j  ect 


Accept 


Accept 


Accept 


1Man-Whitney  U  Test,  Kruskal-Wallis  Test 
2Level  of  Significance  =  .05 
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(continued) 
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(continued) 
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Figure  B-5-2 
(concluded) 
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Figure  B-5-3 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION 

STATION  P-5A 

MAY  1975  -  JULY  1976 
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Figure  B-5-3 
(continued) 
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Figure  B-5-3 
(continued) 
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Figure     B-5-3 
(continued) 
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Figure  B-5-3 
(concluded) 
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Figure    B-5-4 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION 

STATION  P-7 

MAY  197S  -  JULY  1976 
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Figure    B-5-4 
(continued) 
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Figure  B-5-4 
(continued) 
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Figure  B-5-4 
(concluded) 
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Figure  B-5-5 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION 

STATION  S-2 

MAY   1975   -  MAY  1976 
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Figure  B-5-5 
(continued) 
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Figure  B-5-5 
(continued) 
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Figure  B-5-5 
(concluded) 
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Figure  B-5-6 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  U.  S.  L. 

MAY,  JULY,  NOVEMBER  1975 
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Figure  B-5-7 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION 

STATION  L.S.L. 

MAY  1975  -  MARCH  1976 
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Figure    B-5-7 
(continued) 


317 


Wentworth  Scale 


PEBBLES 


3 
Z 
< 

cr 


SAND 


VERY 
COARSE 


COARSE 


MEDIUM 


FINE 


VERY 
FINE 


SILT 


SIEVE  SIZES 


100 

»                      10            16      20      30      40          60                    140     200 

I                 ill 

90 

80 

70 

o    60 

(/) 

< 

°"    50 

z 

UJ 

o 

£  4° 

\ 

NCV.     •• 

^   MX 

30 

\ 

JUL> 

20 

*, 

\ 

*. 

i  n 

^v. 

\i»  • 

^r 

n 

lillll  1  1  1  1    1    1     1     Lllllllm 

ilitrtitrl 

1  ll 

llli 

itE 

mtllllTll  1  IiuiliiiJmilim 

987634       3  2 

100 


987634       3  2 

10.00 


987654       3  2 

1.00 

GRAIN   SIZE  (  millimeters) 


10 


20 


30 


40 


50 


UJ 

cr 


uj 
o 
a: 


60    a. 


70 


80 


90 


987654       3  2 

0.10 


0.01 


Figure   B-5-8 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  W-l 

MAY  1975  -  MARCH  1976 
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Figure   B-5-8 
(continued) 
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Figure   B-5-9 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  W-2 

MAY  1975  -  MAY  1976 
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Figure     B-5-9 
(continued) 


321 


Wentworth  Scale 


PEBBLES 


'  3' 

Z 
< 

O 


SAND 


VERY 
COARSE 


COARSE 


MEDIUM 


FINE 


VERY 
FINE 


SILT 


SIEVE  SIZES 


100 

4                      10            16 

20      30      40 

60                    140     200 

l                 I      I         I      i 

90 

80 

70 

o    60 

z 

to 

< 

°-    50 

z 

UJ 

o 

£    40 

30 

MAY  1 

Q7C 

yio 

20 

10 

n 

11  111  Tl  1  II  1  1    1    Lilnnln..!.,.. 

itltititil 

j_ 

ll 

hliliii 

Ll    llllllllllllllllM  1  1 

HHl'lllll    1    1    1     lm. .!■.!■... 

10 


20 


30 


40 

a 

UJ 

2 

<S 

\- 

UJ 

<r 

h() 

1- 

z 

UJ 

o 

<£ 

60 

UJ 
0- 

70 


80 


90 


100 


10.00 


1.00 
GRAIN   SIZE  (  millimeters) 


0.10 


0.01 


Figure    B-5-9 
(concluded) 


322 


Wentworth  Scale 


PEBBLES 


< 
a. 
<s> 


SAND 


VERY 
COARSE 


COARSE 


MEDIUM 


FINE 


VERY 
FINE 


SILT 


SIEVE  SIZES 


100 

«                      10            16      20      30      40          60                    140     200 

i                i      i        i     i 

"T7^- 

90 

'•.  NOV 

80 

'. 

MA 

Y 

• 

k       • 

70 

^v 

^^ 

NJ 

\ 

".X 

o    60 

•  \ 

<    \ 

\ 

t/) 

\ 

< 

V 

°"    50 

z 

UJ 

i 

o 

\ 

£   40 

V: 

\ 

\ 

\ 

ZI 

30 

\ 

. 

• 

■. 

20 

JUL 

.Y  " 

\ 

\ 

\ 

i  n 

i  i  t  i   i — i — i        i 

i  i  i  i  i 

i        1 

n 

llllllllll  II  1  liiiilimliiulu 1 1 

ilililihl 

i  il, 

htrtui 

ititiniiiii 

10 


20 


30 


40    S 


50 


UJ 

o 


60    £ 


70 


80 


90 


967654       3 

100 


98  7  6   S     4       3 

10.00 


987654       3  2 

1.00 

GRAIN   SIZE  (  millimeters) 


987654       3  2 

0.10 


100 


0.01 


Figure    B-5-10 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  W-3 

MAY  1975  -  MARCH  1976 
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Figure  B-5-10 
(continued) 
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(concluded) 
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Figure   B-5-11 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION,  U.  W.  L. 

MAY,  JULY,  NOVEMBER,  1975 
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Figure  B-5-12 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  L.  W.  L. 

MAY,  JULY,  NOVEMBER  1975 
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Figure     B-5-13 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  WR-1, 

MAY  1975  -  MARCH  1976 
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(continued) 
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Figure  B-5-14 

SEDIMENT  GRAIN  SIZE  DISTRIBUTION, 

STATION  WR-2 

MAY  1975  -  JULY  1976 
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Figure    B-5-14 
(continued) 
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Figure  B-5-14 
(Continued) 
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(concluded) 
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Figure  B-5-15 

LENGTH- FREQUENCY  DISTRIBUTION  OF  MOUNTAIN  SUCKERS 

CAPTURED  IN  PICEANCE  BASIN. 
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Figure  B-5-15 
(continued) 
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Figure    B-5-15 
(continued) 
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Figure    B-5-15 
(continued) 
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Figure  B-5-15 


(continued) 
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Figure  B-5-16 

LENGTH- FREQUENCY  DISTRIBUTION  OF  BROOK  TROUT  CAPTURED  IN  THE 

PICEANCE  BASIN  OVER  THREE  SAMPLING  PERIODS: 

SEPTEMBER  AND  NOVEMBER  1974  AND  JANUARY  1975. 
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Figure  B-5-17 

LENGTH- FREQUENCY  DISTRIBUTION  OF  BROOK  TROUT  CAPTURED  IN 

PICEANCE  BASIN  OVER  TWO  SAMPLING  PERIODS 

MARCH  AND  MAY,  1975 
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Figure  B-5-18 

LENGTH- FREQUENCY  DISTRIBUTION  OF  BROOK  TROUT 

CAPTURED  IN  PICEANCE  BASIN  IN  JULY  1975 
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a.        Anchor  tog  attached  to  trout 


b       Fingerling  tag  attached  to  sucker. 


Figure  B-5-23 

TYPES  OF  TAGS  USED  IN  FISH  STUDIES, 
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Table  B-5-2     HEAVY  METAL  SPECTROGRAPH I C  SCREEN  ANALYSIS  FOR 
SELECTED  SEDIMENT  SAMPLES  FROM  PICEANCE  BASIN, 

JULY  1975 


Stations 

Metals 

P-l 

P-7 

LSL 

LWL 

Silicon 

7.10% 

7.20% 

6.55% 

6.10% 

Manganese 

0.28 

0.30 

0.18 

0.15 

Chromium 

0.035 

0.025 

0.050 

0.020 

Nickel 

0.010 

0.005 

0.010 

0.008 

Boron 

0.020 

0.015 

0.010 

0.015 

Lead 

0.005 

0.001 

0.003 

0.005 

Magnesium 

0.003 

0.010 

0.005 

0.005 

Copper 

0.015 

0.015 

0.025 

0.010 

Titanium 

0.015 

0.010 

0.020 

0.020 

Aluminum 

2.85 

3.50 

3.10 

2.58 

Potassium 

0.020 

0.015 

0.010 

0.015 

Calcium 

0.43 

0.55 

0.35 

0.30 

Sodium 

0.080 

0.085 

0.080 

0.75 

Iron 

Remainder 

Remainder 

Remainder 

Remainder 

Station  Legend 
P-l,  P-7  -  Piceance  Creek 
L.S.L.  -  Lower  Stewart  Lake 
L.W.L.  -  Lower  Willow  Lake 
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Table  B-5-4  TAXONOMIC  LIST  OF  AQUATIC  VEGETATION  COLLECTED 
FROM  PICEANCE  CREEK,  STEWART  CREEK,  WILLOW 
CREEK  AND  THE  WHITE  RIVER 


Scientific  Name  Common  Name 


Chlorophyceae  Green  Algae 

Actinastrum  sp. 
Cladophora  sp. 
Chaetophora  sp. 
Closterium  sp. 
Closterium  liebleinii 
Closterium  lunula 
Closterium  gracilis 
Cosmarium  sp. 
Enteromorpha  sp. 
Microspora  sp. 
Pediastrum  sp. 
Protococcus  sp. 
Protococcus  viridis 
Protoderma  viride 
Scenedesmus  sp. 
Spirogrya  sp. 
St igoc Ionium  sp. 
Ulothrix  sp. 
Ulothrix  zonata 
Vaucheria  sp. 
Zygnema  sp. 
Draparnaldia  sp. 
Unidentified  Zygnemataceaen 
Unidentified  Green  Coccoid 

Bacillariophyceae  Diatoms 

Achnanthes  sp. 
Achnanthes  lanceolata 
Achnanthes  lanceolata  var.  Dubia 
Amphora  sp. 
Amphora  oval is 
Amphiprora  ornata 
Asterionella  sp. 
Caloneis  sp. 
Caloneis  amphisbaena 
Caloneis  silicula 
Ceratoneis  sp. 
Cocconeis  sp. 
Cocconeis  placentula 
Cymbella  sp. 
Cymbella  affinis 
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Table  B-5-4  (Continued) 


Scientific  Name  Common  Name 


Cymbella  ventricosa 

Cymbella  tumida 

Cyclotella  sp. 

Cyclotella  meneghiniana 

Cymatopleura  sp. 

Cymatopleura  solea 

Depolneis  sp. 

Diatoma  sp. 

Diatoma  vulgare 

Diatoma  tenua  var.  Elongatum 

Eunotia  sp. 

Eunotia  pectinalis 

Fragilaria  sp. 

Fragilaria  crotonensis 

Fragilaria  construens 

Frustulia  sp. 

Gomphoneis  sp. 

Gomphonema  sp. 

Gomphonema  olivaceum 

Gomphonema  cons true turn 

Gyros igma  sp. 

Gyrosigna  acuminatum 

Hannaea  arcus 

Melosira  sp. 

Meridion  sp. 

Meridion  circulare 

Navicula  sp. 

Navicula  cryptocephala 

Navicula  rhynchocephala 

Navicula  viridula 

Nedium  sp. 

Nitzschia  sp. 

Nitzschia  gracilis 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

Nitzschia  palea 

Nitzschia  paleacea 

Pinnularia  viridis 

Rhoicosphenia  sp. 

Rhoicosphenia  curvata 

Rhopaladia  sp. 

Stauroneis  sp. 

Stephanodiscus  hantzschii 
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Table  B-5-4  (Concluded) 


Scientific  Name  Common  Name 


Surirella  sp. 

Surirella  ovata 

Synedra  sp. 

Synedra  ulna 

Synedra  ulna  var.  Impressa 

Synedra  rupens 

Tabellaria  sp. 

Cyanophyta  Blue -green  algae 

Agmenellum  sp. 
Artabaena  sp. 
Lyngbya  sp. 
Lyngbya  spirulinoidea 
Nodularia  sp. 
Oscillatoria  sp. 
Qscillatoria  limnetica 
Oscillatoria  limosa 
Phormidium  sp. 

Euglenophyceae  Euglenids 

Euglena  acus 

Tracheophyta  Vascular  plants 
Mimulus  sp.  Monkey- flower 

Najas  sp.  Water-nymph 

Potamogeton  sp.  Pondweed 

Ranunculus  sp.  Buttercup 

Rorippa  sp.  Watercress 
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Table  B-5-5         PERIPHYTON  SPECIES  COLLECTED  FROM  PICEANCE  BASIN 
STATIONS  FROM  AUGUST  1974   -  JULY  1976 


Station 


P-l       TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

HAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

Cltl.OR0rHYi:t:AI: 

Actinastrum   sp. 

X 

Cladophora   sp. 

Chaet ophora   sp. 

Clostcritim   sp. 

X 

Clostvrium  liebl^inii 

Closti.-rium  lunula 

Clostorium  gracilis 

Cos  ma ri urn   sp. 

Entcronorpha   sp. 

Micros pora   sp. 

Pediastrum   sp. 

Protococcus   sp. 

Protococcus   viridis 

Pro  toderma   viride 

X 

Scenedesmus   sp. 

Spirogyra   sp. 

Stigoclonium   sp. 

UloLhrix   sp. 

Ulothrix  zonata 

X 

Vaucheria   sp. 

X 

Zygnema   sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

1 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAL 

Achnanthes   sp. 

Achnanthes  lanceolata 

X 

X 

Achnanthes   lanceolata 
var.  Dubia 

Amphora   sp . 

X 

X 

X 

Amphora  ovalis 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caioneis  sp. 

X 

X 

X 

Caloneis  amphisbacna 

X 

Caloneis  silicula 

X 

Ceratoneis   sp. 

Cocconeis   sp. 

X 

X 

X 

X 

Cocconeis  placentula 

X 

X 

Cymbella   sp. 

X 

X 

Cymhella   affinis 

Cymbella   ventricosa 

X 

Cymbella    tumida 

X 

X 

Cyclotella   sp. 

Cyclotella  meneghiniana 

Cymatopleura   sp. 

X 

Cymatnplcura  solca 

X 

X 

Deploncis   sp. 

Diatoma   sp. 

X 

X 

Diatoma    vulgare 

X 

X 

X 

Diatoma  tcnua   var.  ,:longaturt 

Eunotia    sp. 

X 

Eunotla  pcctinalis 

Fragi  larla   sp. 



X 

Tragi  lat i a   crotonrnsis 



Fraqilaria  constrtions 

1 

X 

l 
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Table  B-5-5 
Station 


(Continued) 


P"1       TAXA 

AUG 

SEP 

19/4 
OCT 

NOV 

DfC 

JAN 

MAR 

195 
MAY 

5 
JUL 

SIP 

NOV 

JAN 

19? 
i  MAR 

6 

MAY 

JUL 

FrustuJ  i.i  sp. 

X 

X 

X 

X 

Gomphoiwis   sp. 





Gomphtmemi    sp. 

X 

X 

X 

X 

Gomphor Idas  oi  i  va  cuum 

X 

Compho/icm.!  constrictum 

X 

(Tyros ic;ma  sp. 

X 

Gyros i qma  acuminatum 

X 

Uannaca   arcus 

Helosiia   sp. 

Meridiem   sp. 

X 

•X 

Heridion  circularc 

X 

Navicula   sp. 

X 

X 

X 

X 

Navicula  cryptocephala 

X 

X 

X 

Navicula   rhynochoccphala 

X 

X 

Navicula   viridula 

X 

X 

X 

Nedium   sp. 

X 

Nitzschia   sp. 

X 

X 

X 

Nitzschia   gracilis 

Nitzschia   sig,noidea 

X 

Nitzschia  acicularis 

X 

Nitzschia  palea 

X 

Nitzschia   paleacea 

X 

Pinnularia   sp. 

X 

Pinnularia   vir+dis 

X 

Rhoicosphenia    sp. 

X 

Rhoicosphenia  curvata 

X 

Rhopalodia   sp. 

Stauroncis   sp. 

X 

X 

X 

Stephanodiscus  hantzschii 

X 

Surirella    sp. 

X 

X 

X 

Surireiia  ovata 

X 

X 

Synedra   sp. 

X 

X 

X 

Synedra   ulna 

X 

X 

Synedra   ulna   var.  Impressa 

Synedra   rupens 

Tabellaria    sp. 

X 

X 

CYANOPHYTA 

Agmenellum   sp. 

Anabaf?na  sp. 

X 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia    sp. 

Osciliatoria  sp. 

OsoilJdtoria  1  imnetica 

Osci llatoria   limosa 

Phormidium   sp. 

EUGLENOPHYCEAE 

Eugiena  acus 

X 

TRACHEOPIIYTA 

Naja  sp. 

Ranuculus   sp. 

Potamoyvton   sp. 

Mirnuiu.^  sp. 

Rorippa    sp. 



10.  Al,  MIIMIU  K  SI'I  [Ml  S/MONTII 

R 

14 

If, 

M 

2(1 

M 

II) 
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Table  B-5-5     (Continued) 
Station 


p. 2       TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

197 

MAY 

5 
JUL 

SEP 

MOV 

JAN 

1976 

MAR   MAY 

JUL 

CHl.OKOrilYCliAIL 

Act inastrum   S]>. 

X 

Cladophora   sp. 

X 

Chaetophora   sp. 

Clostcrium   sp. 

Closterium  liebleinii 

Closterium  lunula 





Closterium  gracilis 

Cosmarium   sp. 

Enteromorpha   sp. 

X 

Microspora   sp. 

X 

Pediastrum   sp. 

Protococcus   sp. 

Protococcu-s  viridis 

Protoderma  viride 

Scenedesmus   sp . 

X 

Spjrogyra  sp. 

Stigoclonium   sp. 

Uiot/irtx  sp. 

Ulothrix  zonata 

X 

Vaucheria   sp. 

Zygnema  sp. 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILLARIOPUYCEAE 

Achnanthes   sp. 

Achnanthcs  lanceolata 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp. 

X 

X 

X 

Amphora  ovalis 

X 

X 

Amphiphora  ornata 

Astcrionella   sp. 

Caloneis   sp. 

X 

X 

Caloneis  amphisbaena 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis  sp . 

X 

X 

X 

X 

Cocconeis  placentula 

X 

X 

Cymbella   sp. 

X 

X 

X 

Cymbella  affinis 

Cymbella   ventricosa 

X 

X 

Cymbella   tumida 

Cyclotella   sp. 

Cyclotella  meneqhiniana 

Cymatopleura   sp. 

X 

X 

Cymatopleura  solca 

Deploneis   sp. 

Diatoma   sp. 

X 

X 

X 

X 

Diatoma  vuigare 

X 

Diatoma  tcnua   var.  Elonqatum 

Eunotia   sp. 

X 

£unoria  pectinalis 

X 

Fragllaria   sp. 

X 

X 

X 

Fragilarla  crotononsls 

Fraqilariu  construons 

X 
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Table  B-5-5     (Continued) 
Station 


p_2                 TAXA 

Alll, 

SEP 

1974 
OCT 

NOV 

nic 

JAN 

MAR 

197 

MAY 

.JUL 

SLP 

NOV 

JAN 

19? 

MAR 

6 

MAY 

JUL 

ti ustulia  sp. 

X 

X 

X 

X 

X 

Compliant' I  s  sp. 

X 

Gomphonoma   sp. 

X 

X 

X 

Gomphonoma  olivacuum 

X 

Gomphoncma   constrictum 

X 

X 

Gyrosigma  sp. 

X 

X 

X 

X 

Gyros igma  acuminatum 

X 

Hannaea  arcus 

Mclosira  sp. 

Meridion  sp. 

X 

X 

X 

X 

Meridion  circulare 

X 

Navicula  sp. 

X 

X 

X 

X 

X 

Navicula   cryptoccphala 

X 

X 

X 

Navicula  rhynochocephala 

X 

Navicula  viridula 

X 

X 

Nedium  sp. 

Nitzschia  sp. 

X 

X 

X 

X 

X 

Nitzschia   gracilis 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

Nitzschia  palca 

X 

X 

Nitzschia  paleacea 

Pinnularia   sp. 

X 

Pinnularia   viridis 

X 

X 

Rhoicosphenia    sp. 

X 

Rhoicosphenia  curvata 

Rhopalodia   sp. 

X 

Stauroneis   sp. 

X 

X 

Stephanodiscus  hantzschii 

X 

X 

Surirella   sp. 

X 

X 

X 

X 

Surirella  ovata 

X 

Synedra   sp. 

X 

X 

X 

X 

X 

Synedra   ulna 

X 

Synedra   ulna   var.    Impressa 

Synedra  rupens 

Tabellaria   sp. 

X 

X 

X 

X 

X 

CYANOPHYTA 

Agmenellum  sp. 

Anabaena   sp. 

X 

Lyngbya   sp. 

X 

Lyngbya   spirulinoidaa 

X 

Nodularia   sp. 

Osciiiatoria   sp. 

Oscillatoria   limnctica 

Oscillatoria   limosa 

Phormidium  sp. 

EUGLLNOPIIYCHAr: 

Euglcna  acus 

TRACIIIiOPIIYlA 

Naja    sp. 

Ranuculun   sp. 

Potamogoton   sp. 

Mimulus    sp. 

Rorippa   sp. 

TOTAL  MIMIll.K   SPI.CII  S/M'INTII 

17 

IS     |      13 

If) 

I      I' 

!) 

7 
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Table  B-5-5 
Station 


(Continued) 


P-3       TAXA 

AUG 

SIP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

197 
MAY 

5 
JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CIIIflKOPIIYCIiAl: 



Actinastrum   sp. 

Cladophora   sp. 

Chactophora   sp. 

Clostcrium   sp. 

X 

Clostcrium  licblcinii 

Clostcrium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

F.ntcroinorpha   sp. 

Hicrospora   sp. 

Pediastrum  sp. 

Protococcus  sp . 

Protococcus  viridis 

Protoderm-i   viride 

X 

Scencdesmus   sp . 

X 

Spirogura   sp. 

Stigoclonium   sp. 

X 

Vlothrix   sp. 

X 

Ulot/irijf  zonata 

faucheria  sp. 

X 

Zygnema  sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaer. 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAE 

Achnanthes   sp. 

X 

X 

X 

Achnanthes  lanceolata 

Aclwanthes  lanceolata 
var.  Dubia 

Amphora   sp. 

X 

X 

X 

Amphora  ovalis 

X 

X 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caloneis   sp. 

X 

X 

Caioneis  amphisbaena 

X 

Caloneis  silicula 

X 

Ceratoncis   sp. 

Cocconeis   sp . 

X 

X 

Cocconeis  placentula 

X 

X 

X 

X 

X 

X 

Cymhella   sp . 

X 

X 

Cymbelia  affinis 

X 

Cymbella   ventricosa 

X 

X 

Cymbella    tumid  a 

X 

Cyclotella   sp. 

Cycioteiia  meneghiniana 

Cymatopleura   sp. 

X 

Cymatopieura  solca 

X 

X 

Doploncis   sp. 

Diatoma   sp. 

X 

Diatoma   vulgare 

X 

X 

X 

Diatoma  tenua   var.  flo/igatum 



Eunotia  sp. 

Eunotia   pectinalis 

X 



Fragilaria   sp. 

X 

Fragi  laria   croloncnsis 

X 

X 

Fraqi l.iri u   construens 

X 
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Table  B-5-5     (Continued) 
Station 


l>_3                 TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

hay 

5 

JUL 

SEP 

NOV 

JAN 

1970 
MAR       MAY 

JUL 

Fru:; till  ia  sp. 

X 

X 

X 

Compliant' is  sp. 

X 

Gomphom  'im   s  p . 

X 

X 

X 

Gomphoncma   olivacrum 

X 

X 

Gomphonrna  constrictum 

X 

X 

X 

Gyros  igm.i  sp. 

X 

X 

X 

Gyros iqma   acuminatum 

Hannaoa  arcus 

Hclosira   sp. 

Meridion  sp. 

Meridior.  circulare 

X 

Navicula  sp. 

' 

X 

X 

X 

Navicula  cryptoccphala 

X 

X 

X 

X 

X 

X 

Navicula  ihynochoccphala 

X 

X 

X 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

X 

X 

Nitzschia  gracilis 

X 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

Nitzschia  palea 

X 

X 

Nitzschia  paleacea 

Pinnularia   sp. 

Pinnularia  viridis 

X 

X 

Rhoicosphcnia   sp. 

X 

Rhoicosphenic  curvata 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

Stephanodiscus  hantzschii 

X 

X 

Surlrella    sp. 

X 

X 

X 

Surirclla  ovata 

X 

Synedra   sp. 

X 

X 

X 

Synedra   ulna 

X 

X 

X 

Synedra   ulna   var.    Impressa 

Synedra   rupens 

Tabellaria   sp. 

X 

X 

X 

CYANOPHYTA 

Agwcnellum  sp. 

Anaibaena   sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillatoria   sp. 

OsciiJatoria   Jimnetica 

Osciliatoria   iimosa 

Phormidium  sp. 

X 

EUGLCNOI'HYCrAE 

Euglena   acus 

TRAGI  iCOI'IIYTA 

Njja    sp. 

Ranuculus   sp. 

Pot.imorjcton   sp. 

Himulus    sp. 

Rorippa   sp. 





TOTAL   NIIMIII  U   SI'I'.C  1 1  IS/MONTH 

1 ', 

15 

17 

17 

(. 

5 

7 

12 

7 

9 
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Table  B-5-5 
Station 


(Continued) 


p. 4        TAXA 

AUG 

sir 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19/ 

MAY 

5 

JUL 

SLP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CIII.OKOI'IIVCI.M: 

Actinastrum   sp. 

X 

X 

Cladophora   sp. 

X 

Chaetophnra   sp. 

Closterium   sp. 

Clos tcrium  licbleinii 

Closterium  lunula 

Closterium  gracilis 

Cosmarium   sp. 

Enteronorpha   sp. 

X 

Microspora   sp. 

Pediastrum   sp. 

X 

Protococcus  sp. 

Protococcus  viridis 

Protoderma   viride 

Scenedesmus   sp . 

Spirogyra   sp. 

Stigroclonium  sp. 

Vlothiix   sp. 

Ulothrix  zonata 

Vaucheria   sp. 

Zygnema   sp . 

Draparnaldia   sp. 

Unidentified  ^/(."nerataceacn 

Unidentified  Green  Coccoid 

BACILLARIOPHYCF.AE 

Achnanthes   sp. 

X 

Achnanthes  lanceolata 

Achnanthes  lanceolata 
var.  Duiua 

Amphora   sp . 

X 

Amphora  ovalis 

Amphiphora  ornata 

Asterionella   sp. 

Ca2oneis  sp. 

X 

X 

Caloneis  amphisbaena 

Caloncis   silicula 

Ceratoneis   sp. 

Cocconeis  sp. 

X 

X 

Cocconeis  placentula 

Cymbella   sp. 

Cymbella  affinis 

Cymbella   ventricosa 

Cymbella    tumida 

Cyclotella   sp. 

Cycioteiia  meneghiniana 

Cymatopleura   sp. 

Cymatopieura  soiea 

Deploneis    sp. 

DiaLoma   sp. 

X 

X 

X 

Watoma  vulgare 

Diatoma  tenua   var.  Llonga turn 

Eunotia   sp. 

Eunotia  pectinalis 

Fragilaria   sp. 

X 

Fraqil.irla  crotononsls 

Fragl  1  a ri a  conr. t riK-n-7 
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Table  B-5-5     (Continued) 
Station 


|._4       TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

ULC 

JAN 

MAR 

19 

HAY 

'5 
JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

Frustulia   sp. 

X 

X 

Gomphonois   sp. 



Cvmphoi icma   sp. 

X 

Comp/ioncm.1  oli vacuum 

Gomphoncma   constrictum 

Gyros igma   sp. 

X 

Gyrosiqma   acuminatum 

Hannaea  arcus 

Helosira   sp. 

Meridiem   sp. 

X 

Her  id  ion  circularc 

Navicula   sp. 

X 

X 

Navicula  cryptocephala 

Navicula   rhynochocephala 

Navicula   viridula 

Nedium   sp. 

Nitzschia   sp. 

X 

X 

Nitzschia   gracilis 

Nitzschia  sigmoidca 

Nitzschia  acicularis 

Nitzschia  pa  lea 

Nitzschia  paleacea 

Pinnularia   sp. 

Pinnularia   viridis 

Rhoicosphenia   sp. 

X 

Rhoicosphcnia  curvata 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

Stcphanodiscus  hantzschu 

Surirella   sp. 

X 

Surirella  ovata 

Synedra   sp. 

X 

Synedra    ulna 

Synedra   ulna   var.  Impressa 

Synedra   rupens 

Tabellaria   sp. 

X 

X 

CYANOPHYTA 

Agmenollum   sp. 

Anabaena   sp. 

Lyngbya    sp. 

Lyngbya  spirulinoidea 

Nodularia    sp. 

Osciliatoria  sp. 

Osciiiatoria  limnetica 

Oscillatoria  limosa 

Phormidium   sp. 

KUGLENOPHYCF.AE 

Euglena   acus 

TRAGI  IEOPIIYTA 

Naja   sp. 

Ranucuius  sp. 

Potamogcton  sp. 

Mimulus   sp . 



Rorlppa   sp. 

10TM,  MINIM  l(  SPI.Cll-.S/MONIII 

,   1  ,, 

12  | 

_____ 

' 
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Table  B-5-5 
Station 


(Continued) 


p_5       TAXA 

AUG 

srr 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CIII.OROrilYCLAi; 

Actin,isti urn  sp. 

Cladophora   sp. 

Chaetophora   sp. 

Closterium   sp. 

Clostcrium  licbleinii 

Clostcrium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

Enteromorpha   sp. 

Hicrospora   sp. 

Pediastrum   sp. 

Protococcus   sp. 

Protococcus  viridis 

Protodcrma   viride 

Scencdesmus   sp. 

Spirogyra   sp. 

Stigocionium  sp. 

t/Jothrix  sp. 

Ulothrix  zonata 

Vaucheria   sp. 

Zygnema  sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAE 

Achnanthes   sp. 

Achnanthes   lanceolata 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp . 

Amphora  ovalis 

X 

X 

Amphi phora  ornata 

Asterionella   sp. 

Caloneis   sp. 

Caloneis  amphisbaena 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconei s   sp . 

Cocconeis  placentula 

X 

X 

X 

Cymbella   sp. 

Cymbella   affinis 

Cymbella   ventricosa 

X 

Cymbella   tumida 

X 

Cyclotella   sp. 

Cyclotella  mcneghiniana 

Cymatopleura   sp. 

Cymatopieura  solea 

X 

Deploneis   sp. 

Diatoma  sp. 

Diatoma   vulgaie 

X 

Diatoma  tenua   var.  Clongatum 

Cunotia   sp. 

i'lMiotia  pectinaiis 

Fragilaria   sp. 

Fragilaria  crotononsis 



Fragi larJa  conr.trw^nr. 
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Table  B-5-5     (Continued) 


Station 


p_5       TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

197 
MAY 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 
MAY 

JUL 

Frustul  in  sp. 

Compliant1  is   sp. 

Goiaphonciuj    sp. 

Gomphonema   oli vacuum 

X 

X 

Gomphoncm.i   constrictum 

X 

Gyros igma   sp. 

Gyrosigma  acuminatum 

X 

Itannaca  arcus 

Melosira   sp. 

Meridion   sp. 

Heridion  circulaie 

Navicula   sp. 

Navicula  cryptocephala 

X 

X 

X 

Navicula  rhynochocephala 

X 

Navicula   viridula 

X 

X 

Ncdlum   sp. 

Nitzschia   sp. 

Nitzschia   gracilis 

Nitzschia  signoidea 

Nitzschia  acicularis 

X 

X 

Nitzschia  palea 

Nitzschia  paleacea 

Pinnularia   sp. 

Pinnularia   viridis 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

X 

Rhopalodia   sp. 

Stauroncis   sp. 

Stephanodiscus  hantzschii 

X 

Surirella    sp. 

Surirella  ovata 

X 

Synedra   sp. 

Syncdra   ulna 

Synedra   ulna   vur.  Impressa 

Synedra   rupc-ns 

, 

Tabellaria   sp. 

CYANOPIfYTA 

Agmencllum   sp. 

Anabaena   sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia    sp. 

Oscillatoria   sp. 

Osciil.ator.ia  limnetica 

Oscillatorio   limosa 

Phormidium   sp. 

EUGLLNOPIIYCEAE 

Euglena  acus 

X 

TRACIIEOPIIYTA 

Naja    sp. 

Ranuculus  sp. 

rotamoycton   sp. 

Wimulus  Sp. 

Rorlppa   sp. 



TOTAL  NIIMI1I.U  SHI!  1  IS/MONTH 

..  . 

1S 

,J 

2 
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Table  B-5-5     (Continued) 
Station 


l'-5A       TAXA 

AUG 

SIP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19i 

MAY 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CIllOKOI'IlVClAi: 

Actinastrum   sp. 

X 

Cladophor.t   sp. 

Chart aphora   sp. 

Clostcrium   sp. 

CJostorium  licbleinii 

Clostcrium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

Entcromorpha   sp. 

Hicrospora   sp. 

Pediastrum   sp. 

Froiococcus   sp . 

Protococcus   viridis 

Protoderma  vi ri de 

Scenedesmus   sp. 

Spirogyra   sp. 

Stigoclonium   sp. 

Vlothrix   sp. 

X 

X 

J/Iothrix  zonata 

X 

I'auc/jeria  sp. 

Zygnema   sp. 

Draparnaldia   sp. 

X 

Unidentified  Lygnemataceaen 

X 

Unidentified  Green  Coccoid 

BACILLARIOPIIYCEAK 

Achnanthes   sp. 

AcTman  t/ies  lanceolata 

X 

Achnanthes   lanceolata 
var.  Dubia 

Amphora   sp . 

Amphora  oval  is 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caloneis   sp. 

Caloneis  amphisbaena 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

X 

Cocconeis  piacentuia 

X 

X 

Cymbella   sp. 

X 

X 

Cymbeiia  affinis 

Cymbella   ventricosa 

X 

X 

Cymbella   tumida 

X 

X 

Cyclotella   sp. 

Cycioteiia  mencghiniana 

Cymatopleura   sp. 

Cymatopieura  solea 

Deploncis    sp. 

Dlatoma   sp. 

Dlatoma   vulgare 

Dlatoma  tc-nua   var.  Eiongatum 

Eunotia  sp. 

F.anolia  pvctinalis 

Frogi  laria   sp. 





X 









Fragilar  J  a   crotonnnsJ  s 





X 

Fragi  laria   conntruenr. 
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Table  B-5-5     (Continued) 
Station 


P-SA                TAXA 

AUG 

SLP 

1971 
OCT 

NOV 

OLC 

JAN 

MAR 

iy; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

rnistiiJid   sp. 



X 

Gomphctne i s   sp. 

C.otiiphoiwin.1   sp. 

X 

Gomphonoma  olivaceum 

X 

Gomphonoma  constrictum 

Gyrosigma   sp. 

X 

Gyrosigma  acuminatum 

Hannaca  arcus 

Helosira  sp. 

Me rid ion  sp. 

X 

Meridion   circulate 

Navicula  sp. 

X 

X 

Navicula  cryptocephala 

X 

X 

X 

Navicula   rliynochocephala 

X 

X 

Navicula   viridula 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

Nitzschia   gracilis 

X 

— 

Nitzschia   sigmoidea 

Nitzschia  acicularis 

Nitzschia  palea 

X 

Nitzschia  paleacea 

X 

Pinnularia   sp. 

Pinnularia   viridis 

X 

X 

Rhoicosphenia    sp. 

X 

Rhoicosphenia   curvata 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

Stephanodiscus  hantzschii 

X 

Surirella   sp. 

X 

Surirella  ovata 

X 

Synedra    sp. 

X 

Synedra   ulna 

X 

Synedra   ulna   var.    Impressa 

Synedra   rupens 

Tabellaria   sp. 

CYANOPHYTA 

Agmenel lum  sp. 

Anabaena    sp . 

Lyngbya   sp . 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillatoria   sp. 

Oscillatoria   limnetica 

X 

Oscillatoria   limosa 

Phormidium  sp. 

EUGLENOPIIYCLAF. 

Euglena  acus 

TRACHEOPIIYTA 

Naja    sp. 

Ranuculur.    sp. 

Potamo'jeton    sp. 

Miimiius    sp. 

Rorlppa    sp. 



101  Al.  NIIMIII  1'   SPEC  II  S/MONIII 

R 

(, 

14 

7 

12 
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Table  B-5-5 
Station 


(Continued) 


p. 6                TAXA 

AUG 

r.rr 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

hay 

JUL 

SEP 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

CHI.OROrilVl.'l  AT 

Actinastrum  sp. 

X 

X 

Cladophora   sp. 

X 

X 

Chactoptiora   sp. 

Clostcrium  sp. 

Clostcrium  licbleinii 

Clostcrium  lunula 

Clostcrium  gracilis 

X 

Cosmarium  sp. 

Entcronorpha   sp. 

Microspore   sp. 

Pedi as trum  sp. 

Protococcus  sp. 

Protococcus   viridis 

Protoderma   vi ri de 

X 

Scenedesmus   sp. 

Spirogyra  sp. 

Stigocionium  sp. 

Vlothrix   sp. 

X 

X 

l/iothrix  zonata 

Vauc/ieria    sp. 

Zygnema   sp. 

Draparnaldia  sp. 

Unidentified  Zygneniataceaen 

Unidentified  Green  Coccoid 

X 

BACILLARIOPHYCEAE 

Achnanthes   sp. 

X 

Achnanthes   lanceoJata 

X 

X 

X 

Achnanthes  lanceolata 
var.    Dufcia 

Amphora  sp . 

Amphora  ovalis 

X 

X 

X 

Amphiphora  ornata 

Asterionella  sp. 

Caloneis   sp. 

X 

X 

X 

Caloneis  amphisbaena 

X 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp . 

X 

X 

X 

Cocconeis  placentula 

X 

X 

X 

X 

X 

X 

Cymbclla   sp. 

X 

X 

CymbeJia   af finis 

Cymbclla   ventricosa 

X 

X 

Cymbclla   tumida 

X 

Cyclotella   sp. 

Cyclotolla  meneghiniana 

Cymatoplcura   sp. 

X 

Cyraatopieura  solea 

X 

Deploncis   sp. 

X 

Diatoma   sp. 

X 

Diatoma   vulgare 

X 

Dlatoma  tcnua  var.  Elongatum 

X 

Eunotia  sp. 

t'u/iotia  pectinaiis 

Frai/ilaria  sp. 

Fraqilaria   crotoncnsis 

X 

X 

Fragilaria   constructs 

X 
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Table  B-5-5     (Continued) 
Station 


l>-0                 TAXA 

AUG 

SCP 

1974 

OCT 

NOV 

ncc 

JAN 

MAR 

19/ 

MAY 

JUL 

srn 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

Frustulla  sp. 

X 

X 

X 

Gomphon^i  i   sp. 

Goniphonoata    sp. 

X 

X 

Gomphoncma   olivaceum 

X 

X 

Gomphonrma   con^tr ictum 

X 

X 

Gyrosigma  sp. 

X 

X 

X 

Gyrosigma  acuminatum 

Hannava  arcus 

Mclosira  sp. 

Meridion  sp. 

X 

Meridion  circulare 

Navicula   sp. 

X 

X 

X 

Navicula  cryptocephala 

X 

X 

X 

X 

X 

X 

X 

Navicula   rhynochocephala 

X 

X 

X 

Navicula    viridula 

X 

X 

X 

X 

X 

X 

Nedium  sp. 

X 

Nitzschia   sp. 

X 

X 

X 

Nitzschia   gracilis 

X 

— 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

X 

Nitzschia  palca 

X 

X 

X 

Nitzschia  pa  lea cea 

Pinnularia   sp. 

X 

X 

Pinnularia  viridis 

X 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

Rhopalodia   sp. 

X 

Stauroneis   sp. 

Stcphanodiscus  hantzschii 

X 

X 

X 

Surirella   sp. 

X 

X 

Surirella  ovata 

X 

X 

X 

Synedra   sp. 

X 

X 

Synedra   ulna 

X 

X 

Synedra   ulna  var.    Impressa 

Synedra  rupens 

X 

X 

Tabellaria   sp. 

X 

X 

CYAN0PI1YTA 

Agmenellum  sp. 

Anabaena   sp. 

X 

X 

X 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

X 

Nodularia    sp. 

Oscillatoria   sp. 

Oscillator ia   limnetica 

Oscillatoria   limosa 

Phormidium  sp. 

EUCLKNOniYCHAi: 

Buglcna   acus 

TUACIILOPIIYTA 

Naja    sp. 

Ranucuius    sp. 

Potamoyeton   sp. 

Himulus    sp. 

Rorippa   sp. 

TOTAL  NIJMIU.lt   SI'I.CII  S/MONTII 

14 

14 

15 

10 

17 

r 

() 

9 

7 

3 

10 
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Table  B-5-5     (Continued) 
Station 


p. 7       TAXA 

AUG 

SIP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

HAY 

S 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

cni.DKoriivciAr 

Actinastrum   sp. 

X 

Cladophora   sp. 

Chactophora   sp. 

Closterium   sp. 

Closterium  liebleinii 

X 

Closterium  lunula 

Closterium  gracilis 

Cosmarium   sp. 

Enteromorpha   sp. 

Mi crosf&ra   s  p . 

Pediastrum   sp. 

Piotococcus   sp. 

Protococcus   viridis 

Protoderma   viride 

Scenedesmus    sp. 

Spirogyra   sp. 

Stigoclonium   sp. 

Vlothrix   sp. 

Ulothrix  zonata 

Vaucheria   sp. 

Zygnema  sp . 

Vraparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILLARI0P1IYCEAE 

Achnanthes   sp. 

Achnan thes  lanceolata 

X 

X 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp. 

X 

X 

Amp/iora  ovaJis 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caloneis  sp. 

X 

Caloneis  amphisbaena 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

X 

X 

Cocconeis  piacentuia 

X 

X 

X 

Cymbella   sp. 

Cymbella  affinis 

Cymbella   ventricosa 

X 

Cymbella   tumida 

X 

Cyclotella   sp. 

Cyciotciia  meneghiniana 

Cymatopleura   sp. 

CymatopJeura  soJea 

Deploncis   sp. 

Diatoma   sp. 

Diatoma  vulgare 

X 

Diatoma  tcnua   var.  Llongatum 

Eunotia   sp. 

Eunotia  pectinalis 

Fraqilarja   sp. 

Fraqi larla   crotonensi.i 







Fraqi laria  constrimns 
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Table  B-5-5     (Continued) 
Station 


p. 7                 TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DFC 

JAN 

MAR 

19; 

MAY 

JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 

MAY 

JUL 

Frustulia  sp. 

X 

X 

Comphonf i s   sp. 

Comphcnoma   sp. 

X 

Gomphonema   olivaccum 

X 

Gomphonema  conxtrictum 

X 

X 

Gyros igma  sp. 

X 

Gyrosigma  acuminatum 

X 

X 

Hannaea   arcus 

Helosira   sp. 

Meridion  sp. 

Meridion  cxrculare 

Navicula  sp. 

X 

X 

Navicula  cryptoccphala 

X 

X 

X 

X 

X 

Navicula   rhynochocephala 

X 

X 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

X 

X 

Nitzschia   gracilis 

X 

X 

Nitzscliia   sigmoidea 

Nitzschia  acicularis 

X 

Nitzschia  pa  lea 

X 

X 

X 

Nitzschia  paleacea 

X 

Pinnularia   sp. 

X 

Pinnularia   viridis 

X 

X 

Rhoicosphenia   sp. 

Rhoicosphenia   curvata 

Rhopalodia   sp. 

Stauroneis   sp. 

Stcphanodiscus  hantzschii 

X 

Surirella   sp. 

X 

Surirella   ovata 

X 

Synedra   sp. 

X 

Synedra    ulna 

X 

X 

X 

Synedra   ulna  var.    Impressa 

Synedra   rupens 

X 

Tabellaria   sp. 

X 

CYANOPIIYTA 

Agmencllum  sp. 

Anabaena   sp. 

Lynybya   sp . 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Osciliatoria    sp. 

Osciliatoria   limnetica 

Osciliatoria   limooa 

Phormidium  sp. 

EUGLCNOPIIYCnAE 

Euglcna  acus 

TRACHEOI'IIYTA 

Naja    sp. 

Panuculus   sp. 

Potamo<7<?ton    sp. 

Mimulu^    sp. 

Rarlppa   sp. 

TOTAI    NIIMI1I  H   Rl'JiCII  S/M0VI1I 



12 

!, 

6 

7 

8 

R 

'J 

8 
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Table  B-5-5     (Continued) 
Station 


S-l                  TAXA 

AUG 

SIP 

1974 

OCT 

MOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

ciuoKoniva  u: 

Actinastrum  sp. 



X 

X 

Cladophora   sp. 

Chaetophora   sp. 

X 

Clos tcri  urn  sp. 

Closterium  licbleinii 

Clostcrium  lunula 

Closlerium  gracilis 

• 

Cosmarium  sp. 

En teromorpha   sp. 

Microspora   sp. 

X 

X 

Pediastrum  sp. 

Protococcus  sp. 

Pro tococcus   viridis 

Protoderma   viride 

X 

X 

X 

X 

Scenedesmus   sp. 

Spirogyra  sp. 

Sti goclonium  sp. 

Ulothrix  sp. 

X 

Ulothrix  zonata 

X 

X 

Vaucheria   sp. 

Zygnema   sp. 

Draparnaldia   sp. 

Uni'.ntified  Zygnenataceaen 

Unidentified  Green  Coccoid 

BACIILARIOPHYCEAE 

Achnanthes   sp. 

ach/iantftes   lanceolata 

X 

X 

X 

X 

X 

Achnanthes  lanceolata 
var.    Uubia 

Amphora  sp . 

X 

X 

Amphora  ovalis 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

X 

Caloneis   sp. 

Caloneis  amphisbaena 

X 

X 

Caloneis  silicula 

Cera toneis   sp . 

Cocconeis  sp . 

X 

X 

X 

X 

X 

Cocconcis  placentula 

X 

X 

X 

X 

X 

X 

Cymbella   sp. 

X 

X 

X 

Cymbelia  affinis 

Cymbella   ventricosa 

X 

Cymbella   tumida 

X 

X 

Cyclotella   sp. 



Cyclotella  mencghiniana 

Cymatopleura   sp. 

Cymatopleura  solea 

Deploneis   sp. 

Diatoma   sp. 

X 

Diat.uma    vulgare 

X 

X 

X 

X 

Diatoma  tcnua  var.  Elongatwn 

Eunotlo   sp. 



£u/iotia  pectinalis 

Fragilaria  sp. 

X 

X 

X 

Fragilaria  crotoncnsl.i 



X 

X 

X 

X 

Fraqi i.iria  con.struons 

X 
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Table  B-5-5     (Continued) 
Station 


S-i                 TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

197 

MAY 

5 
JUL 

srp 

NOV 

JAN 

197 
MAR 

G 

MAY 

JUL 

Fru.itulia  sp. 

X 

X 

X 

Gomphonris  sp. 

Gomphoncma   sp. 

X 

X 

X 

X 

X 

Gomphonema  olivaceum 

X 

X 

X 

Gomphonema   constrictum 

X 

X 

Gyrosigma  sp. 

X 

X 

X 

Gyros iqma  acuminatum 

X 

X 

X 

X 

Hannaca  arcus 

X 

Melosira   sp. 

Meridion  sp. 

X 

X 

X 

Her id ion  circulare 

X 

X 

X 

X 

Navicula  sp. 

X 

X 

X 

X 

X 

Navicula  cryptocephala 

X 

X 

X 

X 

X 

X 

X 

Navicula  rhynochocephala 

X 

X 

X 

X 

X 

Uavicula   viridula 

X 

X 

X 

X 

X 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

X 

X 

X 

X 

X 

Nitzschia  gracilis 

X 

X 

Nitzschia  si gmoi dea 

X 

Nitzschia  acicularis 

X 

Nitzschia  palea 

X 

X 

X 

X 

X 

Nitzschia   paleacea 

X 

Pinnularia   sp. 

X 

Pinnularia   viridis 

X 

X 

X 

X 

X 

Rhoicosphenia   sp. 

X 

X 

Rhoicosphenia  curvata 

Rhopalodia   sp. 

X 

Stauroneis   sp. 

X 

X 

X 

Stephanodiscus  hantzschii 

X 

Surirella   sp. 

X 

X 

X 

Surirella  ovata 

X 

X 

X 

X 

X 

Synedra   sp. 

X 

X 

X 

Synedra   ulna 

X 

X 

X 

X 

X 

X 

Synedra   ulna  var.    Impressa 

X 

Synedra  rupens 

Tabellaria   sp. 

X 

X 

X 

X 

X 

CYANOPIIYTA 

Agmenellum  sp. 

Anabacna    sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

X 

Oscillatoria   sp. 

Oscillatoria   limnctica 

X 

Oscillatoria   limosa 

X 

Phormidium  sp. 

DUGLENOPIIYCF.AB 

Euglena   acus 

TRACHIiOI'IIYTA 

Naja    sp. 

Ranuculus   sp. 

Potamogclon   sp. 

Mimnlus   sp. 

fieri  ppa   s  p . 

TOTAL   NIIMIllill   SI'I.CII .S/MON'III 

p, 

13 

1? 

IS 

If) 

23 

16 

11 

1? 

in 

11 

11 
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Table  B-5-5     (Continued) 
Station 


S-2       TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

aiLORonnrciiAi! 

Actinastrum   sp. 

X 

X 

X 

Cladophora   sp. 

Chactophora   sp. 

Clostcrium   sp. 

Clostcrium  licbleinii 

Clostcrium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

Bnteronorpha   sp. 

Micros pora   sp. 

X 

X 

Pediastrum   sp. 

X 

Protococcus   sp. 

X 

Protococcus   viridis 

Protodcrma  viride 

X 

X 

X 

Scenedesmus   sp . 

Spirogyra   sp. 

Stigoclonium   sp. 

Ulothrix   sp. 

X 

X 

Vlothrix  zonata 

X 

Vaucheria   sp. 

Zygncma  sp. 

X 

Draparnaldia   sp. 

Uni '-nlified  Zygnemataceaen 

X 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAE 

Achnanthes   sp. 

X 

Achnanthes  lanccolata 

X 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp. 

X 

X 

X 

amphora  ovaJis 

X 

X 

X 

X 

X 

Amphiphora  ornata 

X 

Asterionella   sp. 

Caioneis  sp. 

X 

Caloneis  amphisbacna 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

X 

X 

X 

X 

Cocconeis  piacentuia 

X 

X 

X 

X 

X 

Cymbella   sp. 

X 

Cymbella  af finis 

Cymbella   ventricosa 

Cymbella   tumida 

Cyclotella   sp. 

X 

Cyclotella  mencqhiniana 

Cymatopleura   sp. 

Cymatopieura  solca 

Deploneis   sp. 

lul.oji)  sp. 

X 

X 

Vialoma    vulgare 

X 

X 

X 

Diatoma   tcnua   var.  Elonqatum 

Eunotia   sp. 

Eunotla  pcctinalis 

Fragilaria   sp. 

X 

X 

X 

Fragi larla   crotononsis 

X 

Fragilaria  con.itruens 

X 

X 

X 
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Table  B-5-5     (Continued) 
Station 


S-2       TAXA 

AUG 

StP 

1*3  74 

OCT 

NOV 

DEC 

JAN 

MAR 

193 
MAY 

5 

JUL 

SLP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

rrustulia   sp. 

X 

X 

X 

Gomphonois   sp. 

X 

Comphonom.1    sp. 

X 

X 

X 

X 

Gomphonema  olivaceum 

X 

X 

X 

Gomphonema  constr ictum 

X 

X 

Gyrosigma   sp. 

X 

X 

X 

Gyrosigma  acuminatum 

Hannaea  arcus 

X 

Melosira   sp. 

Heridion   sp. 

X 

X 

X 

Meridlon  circulare 

X 

Navicula   sp. 

X 

X 

X 

X 

X 

Navicula  cryptocephala 

X 

X 

X 

X 

X 

X 

Navicula  rhynochocephala 

X 

X 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

X 

Nedium   sp. 

Nitzschia   sp. 

X 

X 

X 

X 

Nitzschia   gracilis 

X 

X 

Nitzschia  sigmoidca 

Nitzschia  acicularis 

Nitzschia  palea 

X 

Nitzschia  paleacea 

Pirmularia   sp. 

X 

X 

Pirunjlaria   viridis 

X 

X 

X 

Rhoicosphenia   sp. 

X 

X 

Rhoicosphcnia  curvata 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

X 

X 

Stephanodiscus  hantzschii 

Surirella   sp. 

X 

X 

X 

X 

Surirella  osata 

X 

X 

X 

Synedra   sp. 

X 

X 

X 

Synedra   ulna 

X 

X 

X 

X 

Synedra   ulna   var.  Impressa 

Synedra  rupens 

Tabellaria   sp. 

X 

X 

CYANOPHYTA 

Agmenellum   sp. 

Anabaena    sp. 

X 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillatoria   sp. 

Oscillatoria  limnetica 

Oscillatoria  limosa 

X 

Phormidium   sp. 

X 

EUGLENOPIIYCEAE 

Eugiena  acus 

TRACHEOPIIYTA 

Naja  sp. 

Ranuculus   sp. 

Potamogeton   sp. 

Mimuius  sp. 

Rorlppa   sp. 

TOTAL  NIIMISI.!'  SI'ICIIS/MONIH 

20 

13 

R 

1 1 

10  ] 

11 

1 ) 

17 

14 

8 

4 

393 


Table  B-5-5     (Continued) 
Station 


U.S.L.     TAXA 

AUG 

SIP 

1974 

OCT 

NOV 

ore 

JAN 

MAR 

19; 

HAY 

0 
JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CIII.OROPIIYCEAE 

Aetinastrum   sp. 



Cladophora   sp. 

Chactophora   sp. 

Closterium  sp. 

Closterium  liebleinii 





Closterium  lunula 

Closterium  gracilis 

Cosmarium   sp. 

Enteromoipha   sp. 

Micros pora   sp. 

Pediastrum   sp. 

Protococcus   sp. 

Protococcus  viridis 

Protoderma  viride 

X 

Scenedesmus   sp . 

Spirogyra   sp. 

X 

Stigocloniura  sp. 

Ulothrix   sp. 

X 

Ulothrix  zonata 

X 

X 

• 

Vaucheria   sp. 

Zygnema  sp. 

Drsparnaidia  sp. 

Uni-jntif ied  Zygnemataceaen 

X 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAE 

Achnanthes   sp. 

Achnanthes  lanceolata 

X 

X 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp . 

Amphora  ova  lis 

X 

X 

Amphi phora  ornata 

Asterionella   sp. 

Caloneis   sp. 

Caloneis  amphisbaena 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis  sp. 

Cocconeis  placentula 

X 

Cymbella   sp. 

Cymbella  af finis 

X 

X 



Cymbella   ventricosa 

X 

Cymbella   tumida 

X 

Cyclotella   sp. 

Cyclotella  meneghiniana 

Cymatopleura   sp. 

Cymatopleura  solea 

Deploneis   sp. 

Diatoma   sp. 

DJrilonu  vulqare 

X 

X 

Diatoma  tenua   var.  Elongatum 

Eunotia   sp. 

Eunotia  pectinalis 





Fragi laria   sp. 

Fraqilaria   crotonensls 

X 

X 

Frngilaria  conn t i  urns 
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Table  B-5-5     (Continued) 
Station 


U.S.L.           TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19 
MAY 

JUL 

SEP 

NOV 

JAN 

19; 
MAR 

C 

MAY 

JUL 

FrustuliJ  sp. 

Gomphoneis  sp. 

Conphoni'ma    S|>. 

Comphonenu  olivaccutn 

X 

Gomphonoma  cons t r ic turn 

X 

X 

X 

Gyros igma   sp. 



Gyrosigma  acuminatum 

Hannaea  arcus 

X 

Mclosira  sp. 

Her id ion  sp. 

Meridion  circulare 

Navicula  sp. 

Navicula  cryptocephala 

X 

X 

Navicula  rhynochocephala 

X 

X 

Navicula   viridula 

X 

Ncdium  sp. 

Nitzschia   sp. 

Nitzschia  gracilis 

X 

X 

Nitzschia  sigmoidea 

Nitrschia  acicularis 

X 

X 

X 

Nitzschia  palea 

X 

X 

X 

Nitzschia  paleacea 

Pir.nularia   sp. 

Pinnularia  viridis 

X 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

Rhopalodia   sp. 

Stauroneis   sp. 

Stephanodiscus  hantzschii 

X 

X 

X 

Surirella   sp. 

Surirclla  ovata 

Synedra   sp. 

Synedra   ulna 

X 

X 

Synedra   ulna  var.    Impressa 

Synedra  rupens 

Tabellaria   sp. 

X 

CYANOPHYTA 

Agmcnellum  sp. 

Anabacna   sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Noduloria   sp. 

Oscillatoria   sp. 

Oscj'Jlatoria   limnetica 

Oscillatoria  limosa 

Phormidium  sp. 

EUCI.ENOPHYCEAE 

EugJena   acus 

TRACIIF.OPIIYTA 

Naja   sp. 

flanucuius   sp. 

PoLamoijeton   sp. 

Mi  mil  us   sp. 

Rorippa   sp. 



TOTAI    NUMBI  l(  '.I'lCII  s/montii 

1 



12 

IS 

17 
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Table  B-5-5 
Station 


(Continued) 


L.S.I..     TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19i 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 
MAR   MAY. 

JUL 

CIILOKOrilYClAi; 

Actinastrum   sp. 

Clndophora   sp. 

Chaetophora   sp. 

C 1 os  tori  mil  sp. 

CiosLerium  lieblcinii 

Closterium  lunula 

Clostorium  gracilis 

Cosmariwn   sp. 

£nteromorp/)a  sp. 

Mi  crospora   sp . 

Pediastrum  sp. 



Protococcus   sp. 

ProtCGCcc-us  viridis 

Protoderma   viiide 

X 

X 

Scenedesmus    sp. 

Spirogyra  sp. 

X 

Stigoclonium   sp. 

Vlothrix   sp. 

X 

X 

Ulothrix  zonata 

X 

X 

Vaucheria   sp. 

Zygnema  sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILLARIOPIIYCEAE 

Achnanthes   sp. 



Achnanthes  lanceolata 

X 

X 

Achnanthes   lanceolata 
var.  Dubia 

Amphora   sp . 

Amphora  ovalis 

X 

X 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caloneis  sp. 

Caloneis  amphisbaena 

X 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

Cocconeis  placcntula 

X 

X 

X 

X 

Cymbella   sp. 

Cymbella  affinis 

X 

Cymbella   ventricosa 

X 

X 

X 

X 

X 

Cymbella   tumida 

X 

X 

X 

Cyclotella   sp. 

Cyclotolla  mencqhiniana 

Cymatoplcura   sp. 

CymatopJeura  solea 

X 

Deploneis   sp. 

Diatoma  sp. 

Diatoma  vulgare 

X 

X 

Diatoma  tcnua   var.  Elongatum 

Eunotia  sp. 

Eunotia  pnetinalis 

Fragilaria   sp. 

Fraqilaria  crotonensls 

X 

Fragilaria  construrns 

X 
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Table  B-5-5     (Continued) 
Station 


L.S.L.            TAXA 

AUG 

SLP 

1974 
OCT 

NOV 

DLC 

JAN 

1  MAR 

19; 

HAY 

5 
JUL 

SLP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

Frastulia  sp. 

— 

Gomphi>nris   sp. 

Goaphorwma    sp. 

Gomphonema  olivaceum 

X 

X 

X 

Gomphonema  constrictum 

X 

Gyiosigma  sp. 

Gyrosigma  acuminatum 

X 

Hannaea  arcus 

Helosira  sp. 

Mcridion  sp. 

Hcridion  circulare 

Navicula   sp. 

Navicula   czyptocephala 

X 

Navicula   ihynochoccphala 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

Ned i urn  sp. 

Nitzschia   sp. 

Nitzschia   gracilis 

X 

X 

Ni tzschi a  si gmoi dea 

Nitzschia  acicularis 

X 

X 

Nitzschia  palea 

X 

X 

X 

Nitzschia  paleacea 

Pinnularia  sp. 

Pirn    laria  viridis 

X 

X 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

X 

Rhopalodia   sp. 

Stauroneis  sp. 

Stephanodiscus  hantzschii 

X 

X 

X 

Surirella   sp. 

Surirella  ovata 

Synedra    sp. 

Synedia   ulna 

X 

X 

X 

Synedra   ulna  var.    Impressa 

Synedra  rupens 

Tabellaria   sp. 

CYANOPHYTA 

Agmenellum  sp. 

Anabaena   sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillatoria   sp. 

Oscillatoria   limnetica 

Oscillatoria   limosa 

X 

Phormidium  sp. 

EUGI.nKOPHYCr.AE 

Euglcna  acus 

TRACIILOPIIYTA 

Naja   sp. 

Ranuculus    sp. 

Potamogeton   sp. 

WimuJus    sp. 

Rorippa   sp. 

TOTAL  NtlMRI-.K   SIT.C  IIS/MON  III 

'7 

15 

'.1 

11 

11 
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Table  B-5-5     (Continued) 
Station 


w_i       TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19' 

MAY 

r5 

JUL 

SEP 

NOV 

JAN 

19 

MAR 

MAY 

JUL 

CIILOKUI'IIYCLAF. 

Actlnastrum   sp. 

Cladophora   sp. 

X 

X 

Chaetophora   sp. 

Closterium   sp. 

Closterium  liebleinii 

X 

Closterium  lunula 

X 

Closterium  gracilis 

X 

Cosmarium   sp. 

Enteromorpha   sp. 

X 

Hicrospora   sp. 

X 

X 

X 

Pediastrum   sp. 

Protococcus  sp. 

Protococcus   vi rid is 

Protoderma   viride 

X 

Scenedesmus   sp . 

Spirogyra   sp. 

Stigoclonium   sp. 

Ulothrix   sp. 

X 

X 

X 

Vlothrix  zonata 

X 

X 

Vaucheria   sp. 

X 

X 

Zygnema  sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BAC1LLARI0PHYCEAE 

Achnanthes   sp. 

ylch/ianthes  lanceolata 

X 

Achnanthes  lanceolata 
var.  Duiua 

X 

Amphora   sp . 

X 

Amphora  ovalis 

X 

X 

X 

X 

X 

Amphiphora  ornata 

X 

Asterionella   sp. 

CaJoneis  sp. 

X 

Caloneis  amphisbaena 

X 

X 

X 

Caloneis   silicula 

Ceratoneis   sp. 

X 

Cocconeis   sp. 

X 

X 

X 

Cocconeis  placentula 

X 

X 

X 

X 

X 

Cymbella   sp. 

X 

X 

Cymbelia  affinis 

X 

Cymbella   ventricosa 

X 

X 

X 

X 

Cymbella   tumida 

X 

X 

Cyclotolla   sp. 

Cyclotella  mcneghiniana 

X 

Cymatopleura   sp. 

Cymatopieura  solea 

X 

X 

Deploneis   sp. 

Diatoma  sp. 

X 

X 

Diatoma   vvlgare 

X 

X 

Diatoma  tenua   var.  Elonqatum 

Eunotia   sp. 

Emiotia  pectinaJis 

Fra<7iiarja  sp. 

X 

X 

X 



Frnqilaria   crotonr-nsls 

X 

X 

X 

Frac/j  laria  construcps 

X 

X 
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Table  B-5-5 
Station 


(Continued) 


H- l        TAXA 

AUG 

SEP 

1971 
OCT 

NOV 

DEC 

.)AN 

MAR 

197 

MAY 

5 
1  JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

Fruatulia   sp. 

X 

X 

X 

Gomphonris   sp. 

Gomphonoma   sp. 

X 

Gomphonema  olivaceum 

X 

X 

X 



Gowphonoma  constrictum 

X 

X 

X 

X 

Gyrosigma   sp. 

X 

X 

X 

Gyrosigma   acuminatum 

X 

X 

X 

X 

X 

Hannaea  arcus 

Helosira   sp. 

Her  id  ion   sp. 

X 

Meridiem  circulare 

X 

X 

Navicula   sp. 

X 

X 

X 

Navicula  cryptocophala 

X 

X 

X 

X 

X 

X 

Navicula   rhynochocephala 

X 

X 

X 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

Ned ium   sp. 

Nitzschia   sp. 

X 

X 

X 

Nitzschia   gracilis 

X 

X 

Nitzschia  sigmoidea 

X 

Nitzschia  acicularis 

X 

X 

Nitzschia  palea 

X 

X 

Nitzschia  paleacea 

X 

X 

Pinnularia   sp. 

X 

X 

Pinnularia  viridis 

X 

X 

Rhoicosphenia    sp. 

X 

X 

X 

Rhoicosphenia  curvata 

X 

X 

X 

X 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

Stephanodiscus  hantzschii 

X 

Surirella   sp. 

X 

X 

X 

Surirella  ovata 

X 

X 

X 

X 

Synedra   sp. 

X 

X 

X 

X 

Synedra   ulna 

Synedra   ulna   var.  Impressa 

Synedra   rupens 

X 

X 

Tabellaria   sp. 

X 

X 

X 

CYANOPHYTA 

Agmcnellum   sp. 

X 

Anabaena   sp. 

X 

Lyngbya   sp. 

Lyngbya   spirulinoidea 

Nodular ia   sp. 

OsciJlatoria  sp. 

X 

1 

Oscillatoria   limnetica 

X 

Qscillatoria  1+mosa 

X 

X 

X 

Phormidium   sp. 

EUGl.r.NOPIIYCF.AF 

Euglcna  acus 

TRACIICOPIIYTA 

Naja   sp. 

Ranuculus   sp. 

Potamoyeton   sp. 

Mimulus    sp. 

RorJppa   sp. 

TOTAL  NIIMlil  H  SI'I'CIIiS/MONTII 

17 

I.1 

I'J 

.12 

ID 

1(1 

,.  12 

15 

7 
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Table  B-5-5 
Station 


(Continued) 


N-2       TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

aiijORoruvciiAE 

Actinastrum   sp. 



Cladophora   sp. 

Chactophora   sp. 

Clostcrium   sp. 

Clostcrium  licbleinii 

Clostcrium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

Enteromorpha   sp. 

Hicrospora   sp. 

Pediastrum   sp. 

Protococcus   sp . 

Protococcus   viridis 

Protoderma   viride 

Scenedesmus   sp . 

Spirogyra   sp. 

Stigoclonium   sp. 

yiothri.y  sp. 

X 

Vlothrix  zonata 

Vauchciia   sp. 

Zygnema  sp. 

Draparnaldia   sp. 

Unidentified  Zygr.emataceacn 

Unidentified  Green  Coccoid 

BACILLAIUOPHYCEAE 

Achnanthes   sp. 

Achnanthes  lanceolata 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp . 

Amphora  ovalis 

Amphiphora  ornata 



Asterionella   sp. 

Caloneis   sp. 

Caloneis  anphisbaena 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis  sp. 

Cocconeis  placentula 

X 

Cymbella   sp. 

Cymbella  af finis 

Cymbella   ventricosa 

Cymbella    tumida 

Cyclotella   sp. 

Cyclotella  meneghiniana 

Cymatopleura   sp. 

Cymatoplcura  solea 

Deploneis   sp. 

Diatoms    sp. 

Pi,'ifom<i  vulgare 

Diatoma  tcnua   var.  Ciong.itum 

Eunotia  sp. 

Eunotia  poctinalis 

Fragilaria   sp. 

Fragilaiia  crotonensis 

Fragilaria  con.ttruons 
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Table  B-5-5     (Continued) 
Station 


W-2                 TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

ore 

JAN 

MAR 

1975 

MAY       JUL 

SEP 

NOV 

JAN 

19; 

MAR 

6 

MAY 

JUL 

Frustul ia  sp. 

Gomptuwis  sp. 

(."onip/jojio/na    sp. 

Gomphoncma  olivaceum 

X 

Gomphoncma  cons  trie turn 

Gyrosigma   sp. 

Gyrosigma  acuminatum 

Hannaea  arcus 

Melosira  sp. 

He  rid  ion  sp. 

Heridion  circulare 

Navicula   sp. 

Navicula   cryptoccphala 

X 

Navicula   rhynochocephala 

X 

Navicula   viiidula 

Nedium  sp. 

Nitzschia   sp. 

Nitzschia   gracilis 

Nitzschia   si gmoi dea 

Nitzschia  acicularis 

Nitzschia  palea 

Nitzschia  paleacea 

Pinnularia   sp. 

Pinnularia   viridis 

Fhoicosphenia    sp. 

Rhoicosphenia  curvata 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

Stephanodiscus  hantzschii 

Surirella   sp. 

Surirella  ovata 

X 

Synedra   sp.                  .   ;. 

Synedra   ulna 

X 

Synedra   ulna   var.    Impressa 

Synedra  rupens 

Tabellaria   sp. 

CYANOPHYTA 

Agmenellum  sp. 

Anabaena   sp. 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillatoria   sp. 

Osciiiatoria   limnetica 

Oscillatoria   limosa 

Phormidium  sp. 

EUGLr.NOPIIYCr.AE 

Euglcna  acus 

TRACIIEOPIIYTA 

Naja    sp. 

Ranuculus   sp. 

Potamogcton   sp. 

Mimuius   sp. 

Rorlppa   sp. 





TOTAL   NIIMIU.lt   SIT.C  1 1  IS/MONTH 

8 

401 


Table  B-5-5     (Continued) 
Station 


K-3                   TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DlC 

JAN 

MAR 

19/ 
HAY 

5 

JUL 

si:p 

NOV 

JAN 

1976 

HAR       MAY 

JUL 

ci  ii  jOroi'i  ivcii#\n 

Actinastrum  sp. 

X 

X 

Cladophora   sp. 

X 

X 

C/iaetopAior.i   sp. 

Clostcrium   sp. 

Clostorium  licbleinii 

Closteri um  lunula 

Clostorium  gracilis 

X 

Cos  man'  urn  sp. 

Enteronorptu   sp. 

X 

Microspora   sp. 

X 

Pediastrum  sp. 

Protococcus   sp . 

Protococcus   viridis 

Protodcrma   viride 

X 

X 

X 

X 

X 

Scenedesmus    sp . 

Spirogyra  sp. 

X 

Stigoclonium  sp. 

Ulothrix  sp. 

X 

X 

[/iotbrix   zonata 

X 

X 

X 

X 

X 

Vaucheria    sp. 

Zygnema   sp . 

I 

Draparnaldia   sp. 

1 

Unidentified   Zygnemataceaen 

X 

Unidentified  Green  Coccoid 

BAC1I.LARI0PHVCEAE 

Achnanthes   sp. 

Achnanthes  lanccolata 

X 

X 

X 

X 

Achnanthes  lancoolata 
var.    Dubia 

Amphora   sp . 

X 

X 

X 

X 

Amphora  ova  lis 

X 

X 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

X 

Caloneis   sp. 

Caioneis  amphisbaena 

X 

X 

Caloneis   silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

X 

X 

X 

X 

Cocconeis  placcntula 

X 

X 

X 

X 

X 

X 

X 

X 

Cymhella   sp. 

X 

X 

CymbeJJa  af finis 

X 

X 

Cymhella   ventricosa 

X 

X 

X 

X 

X 

Cymhella   tumida 

X 

X 

. 

Cyclotclla   sp. 

X 

Cyclotclla  meneghiniana 

Cymatopleura   sp. 

X 

Cymatopleura   solca 

X 

Deploneis    sp. 

X 

Diatoma    sp. 

X 

Diatoma   vuiyaro 

X 

X 

X 

Diatoma  tcnua   var.  Elongatum 

X 

Eunotia   sp. 

Eunotia  peclinalis 

X 

Fraqilaria  sp. 

X 

X 

X 

X 

Fraqi laria   crotonrr.nls 

X 

X 

Fraqi  1  <iri -i   con-; I  r  ut*nn 

X 

X 
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Table  B-5-5     (Continued) 
Station 


W-J                TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

Dl'C 

JAN 

MAR 

19/0 
MAY       JUL 

SEP 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

Frustulia  sp. 

X 

X 

X 

X 

Compliant- is  sp. 

tSomphonoma    sp. 

X 

X 

Gomphoncma  olivaceum 

X 

X 

X 

X 

Gomphoncm.i  constrictum 

X 

X 

X 

X 

X 

Gyros igma   sp. 

X 

X 

X 

Gurosigma   acuminatum 

X 

X 

X 

Hannaea  arcus 

Helosira  sp. 

Her id  ion  sp. 

X 

X 

X 

X 

Heridion   circulate 

Navicula   sp. 

X 

X 

X 

X 

X 

Navicula  cryptoccphala 

X 

X 

X 

X 

X 

X 

X 

X 

Navicula   rhynochocephala 

X 

X 

X 

X 

Navicula   viridula 

X 

X 

X 

X 

X 

X 

X 

Nedium  sp. 

X 

Nitzschia   sp. 

X 

X 

X 

1 

Nitzschia   gracilis 

X 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

X 

Nitzschia  palea 

X 

X 

X 

X 

Nitzschia  paleacea 

X 

Pinnularia   sp. 

X 

Pinnularia   viridis 

X 

X 

X 

X 

X 

Rhoicosphenia   sp. 

X 

X 

X 

Rhoicosphema  curvata 

X 

X 

X 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

X 

X 

Stephanodiscus  hantzschii 

X 

Surirella   sp. 

X 

X 

X 

Surirella  ovata 

X 

X 

Suncdra   sp. 

X 

X 

X 

X 

Sunedra   ulna 

X 

X 

X 

X 

X 

X 

X 

X 

Suncdra   ulna  var.    Impressa 

Sunedra  rupens 

X 

Tabcllaria   sp. 

X 

X 

X 

X 

X 

CYANOPIIYTA 

Agmenellum  sp. 

Anabaena    sp. 

X 

X 

X 

Lyngbija   sp. 

Lyngbya   spirulinoidea 

Nodular ia    sp. 

Oscil latoria   sp. 

X 

Osciilatoria    limnetica 

Oscillatori a  limosa 

Phormidiun  sp. 

X 

EUGI.IiNOPHYCP.Ar. 

Euglcna  acus 

TRACT  IEOPIIYTA 

Naja    sp. 

Ranuculus   sp. 

Potamogeton   sp. 

Himulus    sp. 

Rorlppa   sp. 



TOTAL  NIIMIll  II   SI'ICII ■S/MONIII 

22 

IS 

lr, 

{) 

7     |            |       25 

ID 

17 

17 

12 

a 

H 

11 

403 


Table  B-5-5 
Station 


(Continued) 


U.W.I,.            TAXA 

AUG 

StP 

1974 

OCT 

NOV 

occ 

JAN 

MAR 

19; 

MAY 

5 
JUL 

SEP 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

CIILOHOrilVCIAI. 

Actinastrum  sp. 

Cladophora   sp. 

Chaetophora   sp. 

Clcstcrium  sp. 

Closterium  licbleinii 

Closterium  lunula 

Closterium  gracilis 

Cosmarium  sp. 

Entcromorpha    sp. 

Microspora   sp. 

X 

Pediastrum  sp. 

Protococcus  sp . 

Protococcus   viridis 

Protoderma  viride 

X 

X 

X 

X 

Scencdesmus   sp. 

Spirogyra  sp. 

Stigoclonium  sp. 

t/Jothrix  sp. 

X 

X 

X 

Ulothrix  zonata 

X 

X 

X 

X 

Vaucheria   sp. 

Zygnema    sp. 

Draparnaldia  sp. 





Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILURIOPIIYCEAE 

Achnantlies  sp. 

Achnanthes  lanceolata 

X 

X 

Achnanthes  lanceolata 
var.    Uubia 

Amphora   sp . 

Amphora  ovalis 

X 

X 

X 

X 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

Caloneis   sp. 

Caloneis  amphishaena 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis   sp. 

Coccpneis  placontula 

X 

X 

X 

X 

X 

X 

X 

Cymbella    sp. 

Cymbella  affinis 

X 

Cymbella   ventricosa 

X 

X 

X 

X 

X 

Cymbella   tumida 

X 

X 

X 

X 

X 

X 

X 

Cyclotella   sp. 

Cyclotella  meneghiniana 

Cymatopleura   sp. 

Cymatoplcura  solea 

Deploneis   sp. 

Diatoma    sp. 

Dlatoma   vulgare 

X 

X 

X 

Diatoma  tcnua  var.  Eiongatum 

X 

Eunotia   sp. 

Eunotia  pectinalis 



Fragilaria  sp. 

Fragi lai  ia   crtjtoncnr.ls 

X 

X 

X 

X 

X 

X 

X 

Fragi  larl.1   con-.trurns 

X 

X 

X 
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Table  B-5-5     (Continued) 
Station 


li.w.l..     1AXA 

AUG 

SEP 

1974 

OCT 

NOV 

DLC 

JAN 

MAR 

1975 

MAY   JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

Frusi alia   sp. 

Gomphon&is   sp. 

liomphonoma   sp. 

Comphonemj  olivaceum 

X 

X 

X 

X 

X 

Gomphoncm.1   constrictum 

X 

X 

X 

X 

Gyros igma   sp. 

Gyrosiqma  acuninatum 

Hannaea  arcus 

Hclosira   sp. 

Meridion   sp. 

Meridion  circulare 

Navicula   sp. 

Navicula   cryptoccphala 

X 

X 

X 

Navicula   rhynochocephala 

X 

Navicula   viridula 

X 

X 

X 

Medium  sp. 

Nitzschia   sp. 

Nitzschia  gracilis 

X 

X 

X 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

X 

X 

Nitzschia  palea 

X 

X 

Nitzschia   paleacea 

X 

Pinnularia   sp. 

Pinnularia   viridis 

X 

X 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

Stephanodiscus  hantzschii 

X 

X 

Surirella   sp. 

Surirella  ovata 

Synedra   sp. 

Synedra   ulna 

X 

X 

X 

X 

X 

X 

Synedra   ulna   var.  Impressa 

Synedra   rupens 

Tabellaria   sp. 

CYANOPHYTA 

Agmenellum   sp. 

Anahaena   sp. 

X 

Lyngbya   sp. 

Lyngbya  spirulinoidea 

Nodularia   sp. 

Oscillator ia    sp. 

Osci llatoria  limnetica 

Oscillatoria   limosa 

fhormidium   sp. 

EUGI.nNOPIIYCHAP. 

Euglena  acus 

TRACIIIiOPIIYTA 

Naja    sp. 

Ranuculus   sp. 

Potamogcton   sp. 

Mimulus   sp. 

Rorlppa   sp. 

TOTAL  NIIMIII  !t  SI'I  (II.S/M(IMII 

M 

1 1 

11 

in 

17 

12 

\r, 
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Table  B-5-5     (Continued) 
Station 


I..W.L.     TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

J  AH 

MAR 

193 

hay 

0 

JUL 

SEP 

NOV 

JAN 

193 

MAR 

6 

MAY 

JUL 

CIILOKOI'IIYCEAI: 

Actinastrum   sp. 

Cladophora   sp. 

Chactophora   sp. 

Clostcrium   sp. 

Clostcrium  licbleinii 

Closterium  lunula 

Clostcrium  gracilis 

Cosmarium   sp. 

Enteromorpha   sp. 

Microspora   sp. 

Pcdiastrum   sp. 

Protococcus  sp. 

Protococcus   viridis 

Protodcrrr.3  viride 

X 

X 

X 

X 

Scencdesmus   sp. 

Spirogyra   sp. 

Stigoclonium  sp. 

Vlothrix   sp. 

X 

X 

X 

t/iot/irix  zonata 

X 

X 

X 

X 

X 

Vaucheria   sp. 

Zygnema   sp. 

DraparnaJcfia  sp. 

Unidentified  Zygnerr.ataceaen 

X 

X 

Unidentified  Green  Coccoid 

BACILLARIOPKYCEAB 

Achnanthes   sp. 

Achnanthes  lanceolata 



X 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp. 

Amphora  ovalis 

X 

Amphi phora  ornata 

Astorionclla   sp. 

Caloneis   sp. 

Caloneis  amphisbaena 

X 

X 

Caloneis  silicula 

Ceratoneis   sp. 

Cocconeis  sp. 

Cocconeis  placcntula 

X 

X 

X 

X 

Cymbella   sp. 

Cymbeiia  af finis 

Cymbella   ventricosa 

X 

Cymbella    tumida 

X 

X 

Cyclotella   sp. 

Cyclotella  meneghiniana 

Cymatoplcura    sp . 

Cymatopleura   solca 

Dcploneis    sp. 

Diatoma   sp. 

Diatoma   vul:jare 

X 

X 

X 

Diatoma  tcnua   var.  Elongatwn 

Eunotia   sp. 

i'unotia  pocti nails 

Fragilaria   sp. 

Fraqilarla  crotcnrntls 

X 

X 

X 

X 

X 

X 

Frtiqilaria   conr.trwnr. 
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Table  B-5-5 
Station 


(Continued) 


L.W.L.            TAXA 

AUG 

SEP 

1971 

OCT 

NOV 

DK 

JAN 

MAR 

197b 

MAY       JUL 

SIP 

NOV 

JAN 

1976 

MAR       MAY 

JUL 

Frustulia  sp. 

Gomphanc i s  sp. 

Comphoiifiii.i    sp. 

Gomphoncma  olivaceum 

X 

X 

X 

X 

Gomphoncma  constrictum 

X 

X 

X 

X 

X 

Gyrosigma  sp. 

Gyrosigma  acuminatum 

Hannaca  arcus 

Mclosira  sp. 

Her  id  ion  sp. 

Hcridion  circulare 

Navicula  sp. 

Navicula  cruptocephala 

X 

Navicula   rhynochocephala 

X 

Navicula   viridula 

X 

X 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

Nitzschia  gracilis 

X 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

Nitzschia  palea 

X 

X 

Nitzschia  paleacea 

X 

Pinnularia   sp. 

Pinnularia   viridis 

X 

X 

X 

Rhoicosphenia   sp. 

Rhoicosphenia  curvata 

X 

X 

X 

X 

X 

Rhopalodia   sp. 

Stauroneis   sp. 

Stephanodiscus  hantzschii 

Surirella   sp. 

Surirella  ovata 

Synedra   sp . 

Synedra   ulna 

X 

X 

X 

Synedra   ulna   var.    Impressa 

Synedra  rupens 

X 

Tabellaria   sp. 

CYANOPHYTA 

Agmcnellum  sp. 

Anabaena   sp. 

Lyngbya    sp. 

Lyngbya  spirullnoidea 

Nodularia   sp. 

Oscillatoria   sp. 

Oscillatoria   limnetica 

Oscillatoria  limosa 

Phormidium  sp. 

EUGt.nNOPIIYCF.AK 

Euglena   acus 

TRACHEOPIIYTA 

Naja   sp. 

Ranuculus    sp. 

Potamogeton  sp. 

Wimu iu.s    sp. 

Rocippa   sp. 

TOTAI,   NIIMIII.H    M'lUI  S/MONIII 

.2 

n 

y 

n 

s 

10 
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Table  B-5-5     (Continued) 
Station 


WR-l     TAXA 

AUG 

StP 

1974 

OCT 

NOV 

DLC 

JAM 

MAR 

19/ 

MAY 

5 

JUL 

SFP 

NOV 

JAN 

19? 

MAR 

6 

MAY 

JUL 

CIII.OKOrilYCLAi; 

Act i nastrum  sp. 

Cladophora   sp. 

X 

Chactophora   sp. 

X 

Clostcrium   sp. 

Clor.tcrium  licbleinii 

Closterium  lunula 

• 

ClosttTJum  gracilis 

Cosmarium   sp. 

X 

Enteromorpha   sp. 

Microspora  sp. 

Pediast rum   sp. 

Protococcus  sp. 

Protococcus  viridis 

Protodcrma   viride 

X 

Scenedesmus   sp . 

Spirogyra   sp. 

X 

Stigocionium  sp. 

Vlothrix   sp. 

X 

X 

X 

X 

Ulothrix  zona t a 

Vaucheria   sp. 

Zygnema  sp . 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACIU.ARIOPUYCEAF: 

Achnanthes   sp. 

Achnanthes  lanceolata 

Achnanthes  lanceolata 
var.  Dubia 

Amphora   sp . 

X 

X 

X 

Amphora  ovalis 

X 

X 

Amphiphora  ornata 

Asterionella   sp. 

X 

Caloneis   sp. 

X 

X 

Caloneis   amphisbaena 

X 

Caloneis  silicula 

X 

Ceratoneis   sp. 

X 

Cocconeis  sp . 

X 

X 

X 

Cocconeis   placentula 

X 

X 

X 

Cymbella    sp. 

X 

X 

X 

Cymbeiia  affinis 

X 

Cymbella   ventricosa 

X 

X 

Cymbella   tumida 

X 

X 

Cyclotella   sp. 

X 

Cyclotclla  meneghiniana 

Cymatopleura   sp. 

Cymatopleura   solva 

Dcploneis   sp. 

Diatoma   sp. 

X 

X 

Diatoma   vulgare 

X 

X 

Diatoma  tenua   var.  Elongatum 

Eunotia   sp. 

X 

Eunotia  pectinaiis 



Fragil.iria   sp. 

X 

X 

Fragilaria  crot.onpn.iia 

X 

Fragilari.n  conilruvnfi 
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Table  B-5-5     (Continued) 
Station 


WR-l               TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

197 

flAY 

5 
JUL 

SIP 

NOV 

JAN 

197 

MAR    , 

G 
MAY 

JUL 

Frustulia  sp. 

X 

X 

Gomphoneis  sp. 

X 
X 

ilompboiit'ina   sp. 

X 

X 

Gomphonotna  olivaccum 

X 

Gomphoncma  constrictum 

X 

X 

X 

Gyrosiyma  sp. 

X 

X 

X 

Gyrosiyma  acuminatum 

X 

llannaea  arcus 

Mclosira  sp. 

Her  id  ion  sp. 

X 

X 

Meridion  circulare 

Navicula   sp. 

X 

X 

X 

Navicula  cryptocephala 

X 

X 

Navicula   rhynochocephala 

X 

X 

Navicula   viridula 

X 

X 

Nodi  urn  sp. 

Nitzschia   sp. 

X 

X 

X 

Nitzschia   yracilis 

X 

X 

Nitzschia   sigmoidea 

Nitzschia  acicularis 

X 

X 

Nitzschia  palea 

X 

Nitzschia   paleacea 

X 

Pinnularia   sp. 

X 

X 

Pinnularia  viridis 

X 

X 

Rhoicosphenia   sp. 

X 

Rhoicosphenia  curvata 

Rhopalodia   sp. 

X 

Stauroneis   sp. 

Stephanodiscus  hantzschii 

X 

X 

Surizella   sp. 

X 

X 

Surirella  ovata 

Synedra   sp. 

X 

X 

X 

Synedra   ulna 

X 

X 

X 

Synedra   ulna   var.    Impressa 

Synedra  rupens 

X 

Tabellaria   sp. 

X 

X 

CYANOPHYTA 

Aymenellum  sp. 

X 

Anabaena   sp. 

Lyngbya   sp. 

Lyngbya   spirulinoidea 

Nodularia   sp. 

Osciiiatoria   sp. 

Oscillatoria   limnetica 

Osciiiatoria  limosa 

Phormidium  sp. 

X 

EUGLENOPHYCEAE 

Euglena  acus 

TKACHLOmiYTA 

Naja    sp. 

Ranuculus   sp. 

Potamogeton   sp. 

Himulus    sp. 

Rorlppa    sp. 











TOTAL   NIIMIH  K   SI'IlIll  S/MONTII 

.'(1     J      IH 

l!l 

H. 

17 

'.) 
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Table  B-5-5     (Continued) 
Station 


KU-2       TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19/ 
HAY 

5 

.JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

CHl.OKOI*IIYCI:Al: 

Actinastrum   sp. 

X 

CI  adophora   sp. 

Chaolophora   sp. 

Clostcrium   sp. 

X 

Closteriwn  licbleinii 

Clostcrium  lunula 

Closterium  gracilis 

Cosmarium   sp. 

X 

Enteromorpha   sp. 

Hicrospora   sp. 

Pcdiastrum   sp. 

Protococcus   sp. 

Protococcus  viridis 

Protoderma   viride 

X 

Scenedesmus    sp. 

Spirogyra   sp. 

StigocJonium  sp. 

Vlothrix   sp. 

X 

Ulothrix  zonata 

X 

Vaucheria   sp. 

Zygnema  sp. 

Draparnaldia   sp. 

Unidentified  Zygnemataceaen 

Unidentified  Green  Coccoid 

BACILLARIOPHYCEAE 

flchnanthes  sp. 

Achnanthes  lanceolata 

Achnanthes   lanceolata 
var.  Dubia 

Amphora   sp . 

X 

X 

X 

Amphora  ovalis 

X 

X 

X 

Amphiphora  ornata 

Asterionclla   sp. 

Caloneis   sp. 

X 

X 

CaJoneis  amphisbaena 

X 

X 

Caloneis  silicula 

Ceratoneis   sp. 

X 

Cocconcis   sp. 

X 

X 

X 

Cocconeis  placentula 

X 

X 

X 

Cymbella   sp. 

X 

X 

Cymbeiia  af finis 

X 

Cymbella   ventricosa 

X 

Cymbella   tumida 

Cyclotella   sp. 

Cyclotclla  mencqhiniana 

Cymatopleura   sp. 

X 

CymatopJeura  solea 

X 

Deploneis    sp. 

Diatoma   sp. 

X 

X 

Diatoma  vulgare 

X 

X 

Diatoma  tonua   var.  Elongatum 

Eunotia   sp. 

Eunotia   poctinalis 



Fragilorla   sp. 

X 

X 

X 

X 

Fraqilarla  crotonnnsis 



Frug i l,i ria    conr.trurms 
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Table  B-5-5     (Continued) 


Station 


WR-2                 TAXA 

AUG 

SLP 

1974 

OCT 

NOV 

D1C 

JAN 

MAR 

10 
MAY 

JUL 

SF.P 

NOV 

JAN 

1976 
MAR       MAY 

JUL 

Fr us tul u  sp. 

X 

X 

X 

Gomphonais  sp. 



X 

X 

X 

X 



— 



— 



Gomphoncmd    sp. 

C-omphonema  olivaceum 

X 

X 

Comphoncna   constrictum 

X 

X 

X 

Gyros  igma  sp. 

X 

X 

X 

Gyrosigm.1  acurainjtum 

X 

X 

llannaea  arcus 

Mclosira   sp. 

Heridion  sp. 

X 

Heridion  circulare 

Navicula  sp. 

X 

X 

X 

NavicuJa  crgptoccphala 

X 

X 

Navicula   rhynochocephala 

X 

Navicula   viridula 

X 

X 

X 

Nedium  sp. 

Nitzschia   sp. 

X 

X 

Nitzschia   gracilis 

X 

X 

Nitzschia  sigmoidea 

Nitzschia  acicularis 

X 

Nitzschia  palea 

X 

X 

Nitzschia  paleacea 

Pinnularia   sp. 

X 

Pinnul3ria   viridis 

X 

Rhoicosphenia    sp. 

X 

X 

X 

Rhoicosphenia   curvata 

Rhopalodia    sp. 

X 

X 

Stauroneis   sp. 

X 

Stephanodi  scus  hantzschii 

Surirella   sp. 

X 

X 

Surirella  ovata 

X 

Synedra    sp. 

X 

X 

X 

Synedra    uJna 

X 

X 

X 

Synedra   ulna   var.    Impressa 

Synedra   rupens 

Tabellaria   sp. 

X 

X 

X 

CYANOPIIYTA 

iAgmenpJJum  sp. 

Anabaena    sp. 

X 

Lyr/gfcya   sp. 

hyngbya  spirulinoidea 

Nodularia   sp. 

OsciJiatoria   sp. 

Oscillatoria   lirnnetica 

Oscillatoria  limosa 

Phormidium   sp. 

EUGLEN0P1IYCF.AE 

Euglnna   acus 

TRACIILOPIIYTA 

Waja   sp. 

Ranuculus   sp. 

Potamngulon   sp. 

Mi mul us    sp. 

Rorippa    sp. 



















TOTAL   NIJMIll.lt   MIC  11  './MONTH 

17 

1  r.    j     1  u 

1            i 

11    |      17 

1  ! 
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Table  B-5-6    BENTHIC  INVERTEBRATES  COLLECTED  FROM  PICEANCE, 
WILLOW,  AND  STEWART  CREEKS  AND  THE  WHITE  RIVER, 
AUGUST  1974  -  JULY  1976 


Scientific  Name 


Common  Name 


PLATYHELMINTHES 
Turbellaria 
Tricladida 
Planariidae 
Poly eel is 

ANNELIDA 
Oligochaeta 

Microdrili** 
Hirudinea 

HelobdeLLa** 

ARTHROPODA 

Insecta 

Collembola 

Isotomidae 

Isotomurus 

Ephemeroptera 

Baetidae 

Choroterpes 
Callibaetis  c. f . 
Baetis 

Tricorythodes 
Ephemerella 

Heptageniidae 

Heptagenia 

Rhithrogena 

Stenonema 

Odonata 

Gomphidae 


Flatworms 


Aquatic  earthworms 


Leeches 


Springtails 


Mayflies 


Damselflies  §  Dragonflies 
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Table  B-5-6   (Continued) 


Scientific  Name 


Common  Name 


Ophiogomphus 
Gomphus 

Coenagrionidae 

Amphiagrion 
Ischnura 

Aeschnidae 

Aeschna 
Libel lulidae 

Leucorrhinia 

Plecoptera 

Nemouridae 

— -Capiinae 
— Taeniopteryginae 
Nemoura** 

Perlodidae 

Isogenus 
Isoperla 

Hemiptera 

Notonectidae 

Notonecta 
Corixidae 

Trichocorixa 


Stoneflies 


True  bugs 


7 


Corixinae 


Homoptera 
Aphididae 
Cicadellidae* 


Aphids* 
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Table  B-5-6   (Continued) 


Scientific  Name  Common  Name 


Fulgoridae 

Coleoptera  Beetles 

Gyrinidae 

Gyrinus 

Dryopidae 

Helichus 
Throscinus 

Dytiscidae 

Ilybius 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copelatus 

Hygrotus 

Elmidae 

Neoelmis 

Optioservus 

Ancyronyx 

Heterlimnius 

Stenelmis 

Hydrophilidae 

-  Hydrophilinae 
Helophofus" 
Paracymus 

Haliplidae 

Peltodytes 
Haliplus 

Curculionidae 

Hyperodes 

Chrysomelidae 
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Table  B-5-6   (Continued) 


Scientific  Name 


Common  Name 


Trichoptera 

Rhyacophilidae 

Glossosoma 
Rhyacophila 

Brachycentridae 

Brachycentrus 
Micrasema 

Hydropsy chidae 

Hydropsyche 
i Macronemum  .. 

Hydroptilidae 

Hydroptila 

Psychomyiidae 

Polycentropus 
Psychomyia 

Molannidae 

Molanna 

Limnephilidae 

Hesperophylax 

Lepidoptera 

Pyralidae 

Diptera 

Anthomyiidae 

Limnophora 

Ceratopogonidae 


Caddis flies 


Aquatic  caterpillars 


True  flies 


U5 


Table  B-5-6   (Continued) 


Scientific  Name  Common  Name 


Chironomidae 

Sp.  1 

Sp.  2 
Sp.  3 

7  - —  Pentaneura 
Diamesa**~ 
Orthocladius** 
Tribelos**~~ 
Cricotopus** 

Deuterophlebiidae 
Deuterophlebia 

Dixidae 
Dixa 

Rhagionidae 
Atherix 

Simuliidae 

Stratiomyiidae 

Odontomyia 

Eupharyphus 

Nemotelus 

Psychodidae 

Psychoda 
Tabanidae 

Chrysops 

Tipul idae 

Erioptera 
Hexatoma 
c.f.  Pedicia 
Tipula 


416 


Table  B-5-6   (Concluded) 


Scientific  Name 


Common  Name 


Culicidae 
Culex 
X   —  Syrphidae  -T^U 

Ephydridae 
Crustacea 
Amphipoda  Scuds 

Gammaridae 
Gammarus 
Talitridae 
Hyalella 
Hydracarina  Water  mites 

MOLLUSCA 

Gastropoda  Snails 

Pulmonata 
Physidae 

Physa 
Lymnaeidae 
Lymnaea 
Planorbidae 
Pelecypoda  Clams 

Sphaeriidae 
Pisidium 


w~    Terrestrial  Insects 

**  Only  collected  at  Springs  and  Seeps 
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Table  B-5-7         NUMBER  OF  BENTHIC  INVERTEBRATES  COLLECTED  FROM 

PICEANCE  BASIN  STATIONS   (AVERAGE  OF  3  REPLICATES) 
FROM  AUGUST  1974   -  JULY  1976 


Station   P-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

HAY 

5 

JUL 

SEP 

NOV 

JAN 

19; 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Bactis 

3 

"; 

74 

?f, 

31 

d 

l 

43 

27 

5 

3R 

l 

2 

=;h 

Tricorythodes 

fi 

Ephemerella 

ft 

-> 

7 

4 

4 

?3 

1 

Heptagenia 

■> 

Rhi throgena 

Stenonema 

ODONATA 

Ophi ogomphus 

Gompbus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

1 

2 

1 

3 

1 

11 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Tiichocorixa 

Corixinae 

HOMOPTF.RA 

Aphididae 

l 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyri  nils 

l 

Helichus 

1 

Throscinus 

I J ybi  us 

Eretes 

Agabus 

Agabinus 

1 

Hydroporus 

Copelatus 

Hygrotus 

Neoelmis 

Optioservus 

13 

1 

10 

Ancyronyx 

i 

Heterlitmius 

1 

1 

1 

1 

1 

3 

Stcnclmis 

1 

1 

H&lophorus 

Paracymus 

Peltodytcs 

Hallplus 

HuDorodPS 

Chrysomcl idae 
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Table  B-5-7        (Continued) 


Station  P-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 
JUL 

SEP 

NOV 

JAN 

19; 

i  MAR 

6 

MAY 

JUL 

TRICIIOPTERA 

Glossosoma 

Fhyacophila 

Brachycentrus 

Micrasema 

Hydropsyche 

1 

1 

1 

1 

5 

Macronemum 

Hydroptila 

1 

2 

Pol ycentropus 

Psychomyia 

Hoi  anna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

limnophora 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

Deuterophlebia 

Dixa 

Atherix 

1 

1 

1 

Odontowyia 

1 

1 

Euparyphus 

1 

1 

Kemotel  us 

Psychoda 

1 

Chrysops 

Culex 

1 

Tipul idae 

2 

Erloptera 

Hexa  toma 

1 

c.f.  Pedicia 

1 

1 

Tipul  a 

1 

1 

1 

1 

•y 

Simuliidae 

1 

2 

6 

13 

1 

1 

1 

4 

2 

l 

Cera topogon idae 

1 

1 

1 

l 

Chironomidae 

4 

18 

7 

83 

14 

21 

23 

1 

27 

2 

Sp.  1 

47 

4 

3 

Sp.  2 

10 

Sp.  3 

9 

1 

1 

Pentaneura 

1 

AMPHIPODA 

Gammarus 

1 

1 

1 

Hyalella 

HYDRACARINA 

2 

PULMONATA 

Physa 

1 

1 

Lymnaoa 

1 

Planorbidae 

PELECYPODA 

Sphaeridae 

HIRUDINUA 

1 

1 

1 

1 

1 

1 

2 

1 

1 

3 

8 

OLICOCIIAETA 

13 

1 

27 

2 

19 

S 

9 

21 

5 

63 

12 

6 

21 

36 

Tabanidac 

Ephydridac 

Hydrophi 1 inac" 

Chorotcrpcs 1 

419 


Table  B-5-7       (Continued) 


Station  P-2 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

19, 

MAR 

b 

MAY 

JUL 

COUFMBOLA 

Isotomurus 

1 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Baetis 

7 

j\ 

19 

72 

/| 

15 

9 

1 

6 

17 

3 

1 

Tri corythodes 

Ephemerella 

1 

1 

9 

14 

3 

1 

1 

11 

1 

Heptagenla 

Rhithrogena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Antphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

1 

3 

1 

1 

1 

HEMIPTERA 

Sotonecta 

Corixidae 

Tri chocoii xa 

Corixinae 

HOMOPTERA 

1 

Aphididae 

Cicadellidae 

Fulgoridae 

1 

COLEOPTERA 

Cyrinus 

Helichus 

Throscinus 

11 ybi us 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copclatus 

Hy grot  us 

Neoelmis 

Optioservus 

14 

2 

Ancyronyx 

1 

Heterllimius 

1 

1 

1 

Stenclmis 

1 

1 

Helophorus 

Paracymus 

Peltodytes 

Hall  plus 

1 

lluperodps 

Chrysomcl idae 

420 


Table  B-5-7       (Continued) 


Station   P-2 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 
JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 

MAY 

JUL 

TRiciiorrrRA 

Clossosoma 

Rhyacophila 

Brachyccntrus 

Micrascma 

Hydropsyche 

1 

1 

1 

1 

Hacronemum 

Hydroptila 

1 

Polycentropus 

Psychomyia 

Holanna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Li  mnophora 

1 

1 

2 

1 

1 

1 

3 

Deu terophl ebi a 

Dixa 

Atherix 

1 

Odontomyia 

Buparyphus 

1 

Nemotelus 

l 

Psychoda 

Chrysops 

Culex 

Tipul idae 

l 

1 

1 

1 

Erioptera 

Hexatoma 

1 

1 

1 

1 

1 

c.f.  Pedicia 

1 

Tipula 

1 

1 

1 

1 

Simuliidae 

12 

-, 

9 

2 

1 

1 

7 

8 

1 

2 

1 

1 

Cera topogon idae 

1 

1 

Chironomidae 

13 

5 

1 

4 

66 

17 

10 

1 

Sp.  1 

58 

95 

4 

1 

Sp.  2 

20 

2 

Sp.  3 

3 

1 

Pentaneura 

1 

AMPHIPODA 

Gammarus 

1 

1 

1 

Hyalella 

IIYDRACAHINA 

1 

PULMONATA 

Physa 

1 

1 

Lymnaea 

1 

1 

1 

Planorbidae 

PELECYPOOA 

Sphacridae 

IIIRUUINEA 

1 

1 

1 

l 

1 

l 

1 

OLinOCIIAETA 

^7 

3 

1 

d3 

46 

? 

l? 

AR 

17 

26? 

?■; 

16 

3 

Taban idao 

Ephydridnc 

Hydrophi 1 inac 

3 

Chorotoipos 

421 


Table  B-5-7        (Continued) 


Station   P-3 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

193 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

1 

EPHEMEROPTERA 

Calllbaetis   c.f. 

Baetis 

11 

32 

50 

13 

7 

57 

66 

3 

45 

10 

10 

9 

31 

22 

Tri corythodes 

1 

Ephemerella 

3 

1 

2 

3 

1 

4 

7 

13 

Heptagenia 

Rhi throqena 

Stenonema 

1 

ODONATA 

Ophi ogomphus 

Gomphus 

Amphiagrion 

Jschnura 

Aeschna 

Leuconhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

2 

1 

9 

8 

1 

1 

5 

13 

2 

22 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

1 

Throscinus 

11 ybi us 

Eretes 

Agabus 

Agabinus 

1 

1 

Hydroporus 

Copelatus 

Hygrotus 

Heoelmls 

• 

Optioservus 

13 

1 

4 

Ancyronyx 

3 

Heterliimius 

2 

2 

1 

1 

2 

4 

Stenelmis 

1 

1 

Helophorus 

Paracymus 

• 

Peltodytes 

Hall  pi  us 

Hypcrodcs 

Chrysomel idae 

422 


Table  B-5-7        (Continued) 


Station  P-3 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

1975 

MAY   JUL 

SEP 

NOV 

JAN 

19; 

MAR 

'6 
MAY 

JUL 

triciioptera 

Glossosoma 

Rhyacophlla 

Brachycentrus 

Micrasema 

Hydrops yche 

5 

1 

4 

1 

Macronemum 

Hydroptila 

1 

Polycentropus 

Psychomyia 

Hoi  anna 

Hesperophylax 

LEPIDOPTERA 

Pyral ididae 

D1PTERA 

Llmnophora 

1 

1 

1 

1 

1 

2 

3 

1 

1 

1 

Deu terophl ebi a 

Dixa 

Atheiix 

1 

Odontomyia 

1 

Euparyphus 

1 

1 

Nemotelus 

1 

Psychoda 

Chrysops 

Culex 

1 

. 

Tipul idae 

2 

1 

tiiopteia 

Hexatoma 

c.f.  Pedicia 

1 

Tipula 

1 

1 

1 

1 

3 

Simu] i  idae 

12 

11 

22 

1 

4 

3 

5 

1 

1 

24' 

6 

1 

I 

9 

Ceratopogonidae 

1 

1 

1 

Chironomidae 

11 

15 

7 

14 

16 

58 

7 

Sp.  1 

107 

26 

1 

1 

26 

Sp.  2 

14 

1 

Sp.  3 

27 

4 

0 

1 

Pentaneura 

AMPH1PO0A 

Gamma rus 

1 

1 

1 

1 

1 

1 

Hyalella 

1 

HYDRACARINA 

1 

2 

PULMONATA 

Physa 

2 

1 

Lymnaea 

1 

Planorbidae 

1 

PELECYPOOA 

Sphneridae 

HIRUDINEA 

1 

.I 

1 

1 

1 

1 

2 

3 

OLIGOCHAETA 

1 

1 

1 

■u 

13 

7 

f. 

7 

5 

20 

1 

5 

Tabanidac 

1 

1 

EphyJridae 

Hydrnphi 1 inae- 

ChorotcrponJ 

423 


Table  B-5-7        (Continued) 


Station   P-4 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

|  MAY 

'5 
JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c. f . 

Baetis 

13 

19 

29 

7 

Tricorythodes 

Ephemerella 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophi ogomph us 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leuconhinia 

PLECOPTERA 

Capniinae 

Taenioptcryginae 

Isogenus 

1 

Isoperla 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

J  J  ybi us 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copelatus 

Hygrotvs 

Neoelmis 

, 

Optioservus 

7 

Ancyronyx 

Heterliimius 

Stenelmis 

Helophorus 

Paracymus 

Peltodytcs 

Hal  i  plus 

1 

Hypcrodes 

Chrysomel idae 

424 


Table  B-5-7        (Continued) 


Station   P-4 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19) 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

TRICIIOPTERA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Hicrasema 

Hydropsyche 

9 

2 

Macroncmum 

1 

Hydroptila 

Polycentropus 

Psychomyia 

Molanna 

1 

Hesperophylax 

LEPIDOPTERA 

Pyral ididae 

DIPTERA 

Umnophora 

3 

1 

Deu terophl ebi a 

Dixa 

Atherix 

Odontomyia 

1 

Euparyphus 

Nenotel  us 

Psychoda 

Chrysops 

Culex 

Tipulidae 

1 

Erioptera 

Hexatoma 

c.f.  Pedicia 

Tipula 

1 

Simuliidae 

2 

13 

3 

1 

Ceratopogonidae 

1 

Chironomidae 

2 

6 

1 

5 

Sp.  1 

17 

Sp.  2 

4 

Sp.  3 

Pentaneura 

AMPHIPODA 

Cammarus 

Hyalella 

IIYDRACARINA 

PULMONATA 

Physa 

Lymnaea 

Planorbidae 

PELECYPODA 

Sphaeridac 

HIRUD1NEA 

1 

2 

1 

OLIGOCHAETA 

IS 

1 

1 

1 

Tabanidac 

Ephydridac 

llydrophi 1 inac' 

Chorot(.Tpo?;3 

425 


Table  B-5-7        (Continued) 


Station   P-5 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

C0LLEMB01.A 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

1 

Baetis 

15 

22 

20 

45 

6 

34 

24 

3 

27 

17 

3 

2 

24 

5 

8 

Tri corythodes 

1 

3 

1 

1 

1 

Ephemerella 

1 

1 

5 

S 

4 

1 

7 

3 

14 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophi ogomphus 

Gompbus 

Amphiagrion 

Ischnura 

Aeschna 

Leucozthinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

1 

6 

2 

1 

1 

17 

10 

9 

HEMIPTERA 

Notonecta 

Corixidae 

Ttichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

1 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

Throsclnus 

Jl  ybi  us 

Eretes 

Agabus 

Agabinus 

1 

Hydropozus 

Copelatus 

Hy grot  us 

Neoelmis 

1 

Optioservus 

2 

4 

1 

1 

Ancyronyx 

2 

1 

Heterliimlus 

2 

1 

1 

1 

2 

2 

Stenelmis 

1 

1 

Helophorus 

Paracymua 

Peltodytes 

Hall  plus 

Hypcrodcs 

1 

Chrysomelidae 

426 


Table  B-5-7       (Continued) 


Station  P-5 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

TRICHOPTERA 

Clossosoma 

Rhyacophila 

Brachycentrus 

Micrasema 

1 

Hydropsyche 

11 

3 

1 

1 

4 

Macroncmum 

Hydroptila 

Polycentropus 

Psychomyia 

Holanna 

Hespcrophylax 

1 

1 

LEPIDOPTERA 

Pyral ididae 

DIPTERA 

Limnophora 

1 

1 

1 

1 

1 

1 

Deuterophlebia 

Dixa 

Atherix 

Odontomyia 

Euparyphus 

1 

Nemotel  us 

Psychoda 

Chrysops 

Culex 

1 

Tipulidae 

1 

Eriopteia 

Hex a tonu 

1 

1 

1 

c.f.  Pedicia 

2 

1 

Tipula 

2 

1 

1 

1 

1 

2 

2 

1 

Si  mu) iidae 

3 

fi 

7 

49 

2 

4 

1 

1 

11 

3 

1 

1 

Ceratopogon  i  dae 

1 

1 

Chironomidae 

lfi 

5 

2 

11 

5 

14 

10 

11 

Sp.  1 

43 

107 

1 

1 

Sp.  2 

16 

2 

1 

Sp.  3 

8 

1 

1 

Pentaneura 

AMPHIPODA 

Gammarus 

1 

1 

1 

1 

1 

1 

1 

1 

Hyalella 

1 

HYDRACAR1NA 

2 

1 

1 

1 

PULMONATA 

Physa 

? 

1 

Lymnaca 

1 

1 

1 

Planorbidae 

PELCCYPOPA 

Sphacridae 

HIRUD1NEA 

1 

7 

1 

1 

1 

1 

3 

2 

1 

1 

1 

1 

0L1G0CIIAETA 

8 

f, 

1 

<: 

14 

l 

is 

?4 

^ 

fi 

13 

S 

1 

12 

Tabanidac 

Ephvdridac 

llydrophi  1  inac' 

Chorotorpcs 

427 


Table  B-5-7       (Continued) 


Station  P-5A 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

HAY 

'5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

COLLEMBOLA 

Isotomurus 

1 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Baetis 

17 

3 

4 

3S 

5 

5 

33 

6 

24 

4 

7 

Tri corythodes 

1 

1 

2 

Ephemezella 

3 

1 

9 

10 

14 

2 

2 

1 

Heptagenia 

Rhl throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

LeucoTThinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

S 

6 

1 

1 

2 

3 

HEMIPTERA 

Notonecta 

Corixidae 

Tri chocori xa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadellidae 

1 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

11 ybi us 

Ezetes 

Agabus 

Agabinus 

1 

Hydroporus 

Copelatus 

Hygrotus 

Neoel  mi  s 

Optioservus 

1 

1 

2 

Ancyronyx 

1 

Heterlimnius 

1 

1 

Stenelmis 

Helophorus 

Paracymis 

Peltodytes 

Haliplus 

1 

Hyporodos 

Chrysomcl idac 

428 


Table  B-5-7       (Continued) 


Station  P-5A 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 
JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

TRICIIOI'TI  RA 

Glossosoma 

Fhyacophila 

Brachycentrus 

Micrasema 

Hydropsyche 

1 

Hacroncmum 

Hydroptila 

1 

Polycentropus 

Ps ychomyi a 

Holanna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnophora 

1 

1 

1 

1 

1 

Deuterophlebia 

Dixa 

Atherix 

Odontomyia 

Euparyphus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

1 

Erioptera 

Hexatoma 

1 

1 

c.f.  Pedicia 

] 

Tipula 

3 

1 

1 

Simul iidae 

1 

1 

1 

1 

1 

Ceratopogonidae 

1 

1 

Chironomidae 

23 

26 

1 

10 

1 

Sp.  1 

22 

3 

14 

Sp.  2 

1 

Sp.  3 

74 

1 

1 

Pentanoura 

AMPHIPODA 

Cammarus 

1 

Hyalella 

HYDRACAR1NA 

1 

1 

PULMONATA 

Physa 

1 

Lymnaea 

1 

1 

1 

Planorbidae 

1 

PELECYPOUA 

Sphacridae 

MRUDINEA 

1 

1 

1 

1 

1 

4 

OLIGOCHAETA 

1S7 

3 

1 

2 

5 

3 

14 

2 

1 

21 

Tobanidac 

F.pliydridac 

Hydrophi 1 inac2 

Chorotot pas 

429 


Table  B-5-7        (Continued) 


Station  P-6 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

1975 

MAY   JUL 

SEP 

NOV 

JAN 

19; 

MAR 

'6 

MAY 

JUL 

COLLEMBOLA 

Isotomvrus 

1 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Baetis 

18 

12 

7 

1 

1 

16 

16 

6 

20 

2 

1 

6 

Tri corythodes 

1 

1 

Ephemerella 

1 

3 

1 

1 

1 

Heptagenia 

Khi throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

1 

1 

1 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

11  x/bi  us 

Eretes 

Agabus 

1 

Agabinus 

1 

Hydroporus 

Copelatus 

Hygzotus 

Neoelmis 

Optloservus 

1 

Ancyronyx 

Heterlimnius 

1 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

Hall  plus 

Hypcrodes 

Chrysomel idac 

430 


Table  B-5-7       (Continued) 


Station   P-6 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

OEC 

JAN 

MAR 

193 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

TRICIIOPTfRA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Micrasema 

Hydropsyche 

Hacroncmum 

Hydroptila 

Polycentropus 

Psychomyia 

Molanna 

Hespcrophylax 

1 

LEPIDOPTERA 

Pyralididae 

D1PTERA 

Limnophora 

1 

2 

1 

Deuterophlebia 

Dixa 

Atheiix 

Odontomyia 

Euparyphus 

Nemotelus 

Psychoda 

Cbzysops 

Culex 

Tipul idae 

1 

1 

1 

1 

Erioptera 

1 

Hexatoma 

1 

1 

1 

c.f.  Pedicia 

1 

Tipula 

1 

1 

1 

Simuli  idae 

d 

1 

1 

Cera topogon idae 

1 

1 

Chironomidae 

S 

1 

2 

1 

1 

1 

Sp.  1 

66 

32 

25 

Sp.  2 

8 

2 

1 

3 

Sp.  3 

1 

Pentaneura 

AMPHIPOPA 

Gammarus 

1 

Hyalella 

HYORACARINA 

1 

1 

PULMONATA 

Physa 

1 

Lymnaea 

1 

1 

Planorbidac 

PULECYPODA 

Sphacridae 

HIRUDINEA 

) 

1 

1 

1 

1 

1 

OLIC.OCIIALTA 

SI 

15 

1 

36 

4 

S 

3 

23 

33 

3 

29 

10 

8 

54 

Tabanidae 

Rphydridac 

llYdronhilinae2 

Choro  torpor;^ 

431 


Table  B-5-7        (Continued) 


Station  P-7 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 
JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Baetis 

1 

2 

11 

£ 

1 

2 

8 

1 

Tri cozy thodes 

1 

2 

Ephemereila 

1 

1 

1 

Heptagenia 

Rhi throgena 

1 

Stenonema 

ODONATA 

Ophi ogomph us 

1 

1 

Gomphus 

1 

Araphiagrion 

Ischnura 

Aeschna 

1 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

2 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

1 

Aphididae 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Cyrinus 

Helichus 

Throscinus 

11 ybi us 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copelatus 

Hygrotus 

Neoelmis 

Optioservus 

Ancyronyx 

Heterliimlus 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

Haliplus 

Hyporodcs 

Chrysomel idae 
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Table  B-5-7       (Continued) 


Station  P-7 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

1975 

MAY   JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

TRICHOPTKRA 

Glossosoma 

Rhyacophila 

Brachyccntrus 

Micrasema 

Hydrops yche 

Hacronemum 

Hydroptila 

Polycentropus 

Psychomyia 

Holanna 

Hespeiophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

1 

Limnophoza 

1 

Deuterophlebia 

Dixa 

J 

Atherix 

1 

Odontomyia 

1 

Euparyphus 

i 

Nemotel  us 

1 
| 

Psychoda 

1 
I 

Chrysops 

Culex 

i 

Tipulidac 

1 

1 

| 

Erioptera 

Hexatoma 

1 

i 

c.f.  Pedicia 

Tipula 

Simuliidae 

i 

Ceratopogonidae 

1 

Chironomidae 

1 

4 

S 

1 

1 

1 

5 

Sp.  1 

2 

1 

1 

9 

Sp.  2 

1  I 

Sp.  3 

1 

1 

Pentaneura 

I 

AMPHIPODA 

Gammarus 

Hyalella 

HYDRACARINA 

I 

PULMONATA 

Physa 

Lymnaca 

Planorbidae 

PELECYPODA 

Sphaeridac 

HIRUDINEA 

OLIGOCIIAETA 

10 

3 

5 

1 

3 

13 

25 

32 

4 

18 

8 

12 

111 

Jabanidac 

^_f.phydridao 

2 
llydrophi  1  i  n.ic 

ChorotcrDes 
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Table  B-S-7       (Continued) 


Station  S-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

19; 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

Baetis 

6 

8 

5 

1 

6 

19 

11 

3 

13 

16 

7 

1 

2 

50 

Tzicorythodes 

Ephemerella 

3 

32 

3 

3 

12 

1 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophi ogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

1 

Taeniopteryginae 

Isogenus 

Isoperla 

3 

4 

1 

24 

7 

2 

2 

19 

1 

HEMIPTERA 

Notonecta 

Corixidae 

Tri cbocozi xa 

Corixinae 

HOMOPTERA 

Aphididae 

1 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

Throscinus 

11 ybi us 

Eretes 

Agabus 

1 

1 

Agabinus 

Hydroporus 

Copelatus 

Hy grot  us 

Neoelmis 

Optioservus 

2 

Ancyronyx 

Heterlimius 

1 

Stenelmis 

Helopborus 

1 

Paracymus 

Peltodytes 

Hal i plus 

Huporodes 

Chrysomel idao 
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Table  B-5-7       (Continued) 


Station  S-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

HAY 

5 
JUL 

SEP 

NOV 

JAN 

193 

MAR 

6 

MAY 

JUL 

TRICIIOPTERA 

Clossosoma 

50 

Rhyacophila 

Brachycent rus 

1 

1 

7 

3 

1 

Mi  crasema 

1 

3 

1 

Hydropsyche 

1 

1 

3 

1 

Macronemum 

Hydroptila 

1 

1 

17 

1 

Polycentropus 

Psychomyia 

Hoi  anna 

1 

Hesperophylax 

3 

3 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnophora 

1 

2 

1 

1 

1 

1 

1 

1 

peuterophlebia 

Dixa 

Atherix 

1 

Odontomyia 

1 

1 

Euparyphus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

1 

2 

Erioptera 

1 

1 

1 

1 

Hexa  toma 

1 

1 

1 

1 

c . f .  Pedi ci a 

1 

1 

Tipula 

1 

1 

1 

1 

1 

2 

1 

1 

5 

1 

Simul i  idae 

5 

1 

1 

1 

2 

1 

Ceratopogonidae 

1 

1 

1 

Chironomidae 

2 

12 

1 

10 

15 

88 

Sp.  1 

46 

11 

3 

12 

2 

14 

Sp.  2 

5 

1 

1 

Sp.  3 

19 

24 

2 

1 

1 

Pen taneura 

1 

AMPHIPODA 

Gammarus 

<; 

1 

2 

1 

1 

Hyalolla 

7, 

HYDRACARINA 

1 

PULMONATA 

Physa 

1 

Lymnaea 

1 

1 

Planorbidae 

PF.LECYPODA 

Sphacr idae 

HIRUD1NEA 

4 

1 

OLIGOCHAETA 

fift 

A 

y. 

5 

2 

1 

1 

3 

Tabanidac 

Ephydridae 

llydrophi  1  inac 

Chorotcrprs 
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Table  B-5-7       (Continued) 


Station  S-2 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19" 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 

MAY 

JUL 

TRICIIOrTTRA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Nicrasema 

1 

Hydropsyche 

1 

1 

1 

1 

Hacronemum 

Hydroptila 

Polycentropus 

Psychomyia 

1 

Holanna 

Hesperophylax 

1 

1 

1 

1 

LEPIDOPTFRA 

Pyralididae 

1 

DIPTERA 

Limnophora 

1 

1 

1 

1 

1 

1 

2 

Oeu tezophl ebi a 

Din  a 

1 

Atherix 

1 

Odontomyia 

1 

1 

1 

1 

Eucaruohus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

1 

1 

2 

Etioptera 

1 

1 

Hexa toma 

2 

3 

l 

3 

1 

c.f.  Pedicia 

4 

1 

Tipula 

? 

1 

l 

1 

7 

1 

Simuliidae 

2 

R3 

9 

42 

41 

14 

1 

s 

3 

22 

30 

Ceratopogonidae 

in 

1 

1 

1 

IS 

1 

Chironomidae 

38 

3 

is 

11 

4 

1 

18 

Sp.  1 

16 

1 

30 

1 

20 

Sp.  2 

Sp.  3 

17 

1 

1 

1 

Pentaneura 

AMPHIPODA 

Gammarus 

21 

2S 

9 

S 

7 

1 

2 

l 

1 

1 

10 

4 

Hyalella 

9 

HYDRACAR1NA 

1 

4 

PULMONATA 

Physa 

A 

i 

l 

l 

3 

1 

Lymnaea 

s 

1 

1 

Planorbidae 

PELECYP0I1A 

Sphacridae 

IIIRUDINEA 

s 

7 

1 

7 

1 

i 

4 

17 

l 

1 

1 

OLir.OCIIAETA 

47 

37 

X 

1S3 

T? 

71 

T 

7R7 

in 

1  1 

7 

Tabanidac 

1 

Ephydridac 

llydrophi  ]  inae" 

2 

i 

Chorotrrpos 

zd 
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Table  B-5-7       (Continued) 


Station  S-2 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

1975 

MAY  |  JUL 

SEP 

NOV 

JAN 

19; 

MAR 

6 

MAY 

JUL 

COU.EMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

9 

Baetis 

97 

14 

2 

1 

2 

13 

10 

1 

1 

3 

33 

Tzicorythodes 

Ephemerella 

1 

1 

3 

1 

13 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Lfucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

7 

2 

5 

4 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

Throscinus 

11 ybi us 

Eretes 

Agabus 

Agabinus 

1 

1 

1 

1 

1 

Hydroporus 

Copelatus 

Hy grot  us 

Neoel  ml  s 

Optioservus 

Ancyronyx 

Heterlimnius 

Stenelmis 

1 

Helophorus 

Paracymus 

1 

Peltodytes 

Hall  plus 

1 

1 

Hyi>crodcs 

Chrysomcl idac 
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Table  B-5-7       (Continued) 


Station  U.S.L. 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

COLLEMBOI.A 

Isotomurus 

EPHEMEROPThRA 

Callibaetis   c.f. 

10 

214 

4 

36 

19 

5 

Baetis 

48 

589 

Tricorythodes 

EphemerelXa 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophi ogomphus 

Gomphus 

2 

1 

Amphiagrion 

1 

Ischnura 

49 

2 

27 

17 

3 

3 

1 

Aeschna 

1 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

HEMIPTERA 

Notonecta 

1 

1 

Corixidae 

1 

1 

Tri chocori xa 

Corixinae 

1 

HOMOPTERA 

Aphididae 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

11 gbi us 

1 

Eretes 

1 

Agabus 

1 

Agabinus 

1 

1 

l 

7 

1 

Hydroporus 

Copel at  us 

■> 

Hygrot us 

l 

Neoel  mi  s 

_ 

Optioservus 

Ancyronyx 

Heterlimnlus 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

] 

Haliplus 

Uupcrodcs 

Chrysnmel idae 

• 
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Table  B-5-7       (Continued) 


Station  U.S.L. 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 
JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

TRICIIOPTHRA 

Glossosoma 

Rhyacophlla 

Brachycentrus 

Micrasema 

Hydropsyche 

Macronemuw 

Hydroptila 

Polycent ropus 

Psychomyia 

Mo  1  anna 

Hesperophylax 

1 

LEPIDOPTERA 

Pyralididae 

D1PTERA 

Li mnophora 

1 

1 

Deuterophlebia 

Dixa 

6 

Atherix 

1 

Odontomyia 

1 

Euparyphus 

Nemotel  us 

Psychoda 

Chrysops 

Culex 

1 

Tipulidae 

Erioptera 

Hexatoma 

1 

C.f.  Pedicia 

Tipula 

Simuliidae 

Ceratopogonidae 

1 

1 

Chironomidae 

22 

48 

22 

Sp.  1 

Sp.  2 

Sp.  3 

30 

2 

21 

3 

Pentaneura 

1 

1 

AMPHIPODA 

Ganvnarus 

3 

1 

Hyalella 

HYDRACAR1NA 

1 

PULMONATA 

Physa 

8 

Lymnaoa 

Planorbidae 

PELrCYPODA 

Sphaeridae 

HIRUDINEA 

OLICOCHAETA 

9 

1 

Tal>nnidnc 

1 

Ephydridao 

llydroi)hilinuc 

1 

Choroterpos-1 
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Table  B-5-7       (Continued) 


Station   L.S.L. 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

IsotomuTus 

EPHEMEROPTERA 

Callibaetis   c.f. 

4 

8 

42 

77 

3 

8 

4 

1 

Baetis 

3 

3 

1 

Tricorythodes 

Ephemerella 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

HEMIPTERA 

Notonecta 

Corixidae 

Tri chocori xa 

Corixinae 

1 

1 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

Throscinus 

11  ybi  us 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copelatvs 

Hygrotus 

Neoel  mi  s 

Optioservus 

1 

7 

Ancyronyx 

1 

Heterlinnius 

24 

8 

Stenelmis 

Helophorus 

1 

Paracymus 

Peltodytes 

Haliplus 

Hyperodcs 

Chrysomclidac 
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Table  B-5-7       (Continued) 


Station   L.S.L. 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19/ 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 

MAY 

JUL 

TRICIIOPTF.RA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Micrascma 

1 

Hydrops yche 

2 

Macronemum 

Hydroptila 

Polycentropus 

Psychomyia 

Hoi  anna 

Hesperophylax 

LEPIDOPTERA 

Pyral ididae 

DIPTERA 

Lionophoia 

1 

Veuterophlebia 

Dixa 

Atherix 

Odontomyia 

Euparypt\\lS 

Nemotel us 

Psychoda 

Chrysops 

Culex 

Tipulidae 

Erioptera 

Hexatoma 

1 

c.f.  Pedicia 

Tipula 

1 

Simuliidae 

Ceratopogonidae 

Giironomidae 

255 

11 

30 

132 

263 

154 

Sp.  1 

1 

2 

1 

Sp.  2 

Sp.  3 

21 

122 

87 

26 

Pcntaneura 

1 

AMPMPODA 

Gammarus 

4 

1 

7 

1 

25 

Hyalella 

HYDRACARINA 

PU  LMON  AT  A 

Physa 

1 

1 

1 

1 

Lyimaea 

1 

Planorbidae 

PELECYPODA 

Sphacridac 

1 

HIRUOINEA 

7 

3 

1 

OLIf.OCHALTA 

1 

10 

1 

3 

1 

Tabanidae 

Ephydridac 

llyilropht  linac 

l 

Chorotorpcs-* 
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Table  B-S-7        (Continued) 


Station  W-l 

TAXA 


1974 
AUG   SEP   OCT   NOV   DEC 


1975 

JAN   MAR   MAY   JUL   SEP   NOV 


COILEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

1 

Baetis 

1 

3 

28 

9 

21 

29 

69 

13 

12 

3 

15 

42 

20 

Tricorythodes 

Ephemerella 

2 

1 

2 

3 

1 

2 

15 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrlon 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

4 

5 

2 

13 

8 

1 

3 

4 

12 

1 

3 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixijiae 

HOMOPTERA 

Aphididae 

Cicadellidae 

1 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

1 

Throscinus 

1 

11 ybi us 

Eretes 

Agabus 

1 

Agabmus 

Hydroporus 

Copelatus 

Hygrotus 

Neoelmis 

Optioservus 

1 

1 

Ancyronyx 

Heterlinnlus 

1 

1 

1 

1 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

Haliplus 

1 

Hyporodes 

Chrysomcl idae 

1 

1976 

JAN   MAR   MAY   JUL 
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Table  B-5-7       (Continued) 


Station  W-l 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

197 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

19; 

MAR 

6 

MAY 

JUL 

TRICIIOPTIRA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Micrasema 

1 

Hydrops yche 

1 

1 

1 

1 

6 

6 

4 

15 

1 

Macronemum 

Hydroptila 

Poly cent rop us 

Psychomyia 

Holanna 

Hespc roph ylax 

1 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnophora 

2 

11 

11 

5 

4 

1 

3 

1 

1 

1 

Deuterophlebia 

Dixa 

1 

Atherix 

1 

1 

Odontomyia 

5 

10 

1 

2 

1 

Euparuphus 

1 

3 

1 

1 

3 

2 

Nemotelus 

Psychoda 

Chrysops 

1 

Culex 

Tipulidae 

1 

1 

1 

1 

Erioptera 

Hexatoma 

c  .  f .  Pedicia 

1 

1 

1 

Tipula 

1 

1 

1 

1 

1 

5 

2 

2 

Simul iidae 

327 

29 

13 

71 

1 

1 

2 

1 

Ceratopogonidae 

Chironomidae 

66 

43 

6 

22 

3 

11 

105 

Sp.  1 

1 

5 

3 

184 

Sp.  2 

1 

1 

3 

Sp.  3 

4 

25 

10 

21 

15 

Pentaneura 

1 

AMPHIPODA 

Gammarus 

Hyalella 

IIYDRACARINA 

1 

1 

1 

1 

PULMONATA 

Physa 

19 

1 

5 

Lymnaea 

1 

1 

1 

3 

1 

1 

1 

1 

Planorbidae 

1 

PELECYPODA 

Sphacridac 

HIRUDINEA 

1 

1 

1 

OLIGOCHAETA 

<; 

6 

1 

1 

2 

1 

Tabnn  ulac 

liphydridac 

llydroplii  1  in.nc2 

Chorotcrocs3 
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Table  B-5-7 


(Continued) 


Station  W-2 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

Baetis 

R 

7 

5 

2 

11 

S 

8 

20 

3 

8 

34 

3 

1 

Tricorythodes 

Ephemerella 

1 

1 

1 

Heptagenia 

Rhi throgena 

Stenonema 

ODONATA 

Ophiogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

1 

1 

3 

1 

1 

4 

7 

1 

1 

1 

1 

6 

HEMIPTERA 

Notonecta 

Corixidae 

Trichocorixa 

Corixinae 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

Cyrlnus 

Helichus 

1 

Throscinus 

11  ybi  us 

Eretes 

Agabus 

Agabinus 

11 

1 

1 

Hydroporus 

Copelatus 

Hygrot us 

Neoel  mi  s 

Optioservus 

Ancyronyx 

HeterJiimius 

Stenelirds 

Helophorus 

Paracymus 

Peltodytes 

Hall  plus 

HxiDcrodes 

Chrysomel idae 

' 
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Table  B-5-7       (Continued) 


Station  W-2 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

197 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

TR I  CI  IOn  ERA 

Clossosoma 

Rhyacophila 

Brachycentrus 

1 

Micrasema 

1 

Hydropsyche 

6 

1 

1 

11 

Macronemum 

1 

Hydroptila 

1 

Polycentropus 

Psychomyia 

Holanna 

Hesperophylax 

1 

LEPIDOPTERA 

Pyral ididae 

DIPTERA 

limnophora 

1 

6 

1 

1 

1 

1 

Deu terophl ebi a 

Dixa 

Atherix 

Odontomyia 

4 

1 

Euparypbus 

1 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

12 

7 

S 

2 

Eriopteia 

Hexatoma 

i 

l 

c .  f .  Pedi ci a 

Tipula 

i 

Q 

l 

i 

? 

■> 

Si nu 1 i  idae 

8 

33 

in 

l 

■> 

1 

Ceratopogonidae 

Chironomidae 

3 

■; 

33 

7 

1 

l 

Sp.  1 

2Rn 

134 

1 

1 

Sp.  2 

33 

l 

Sp.  3 

l 

R 

Pentaneura 

AMPHIPODA 

Cammarus 

•1 

i 

i 

1 

1 

Hyalella 

HYDRACARINA 

1 

1 

i 

PULMONATA 

Physa 

1 

](• 

e. 

1 

1 

1 

t; 

Lymnaea 

1 

l 

l 

? 

Planorbidae 

<: 

1 

PELECYPODA 

Sphaeridae 

e. 

1 

HIRUDINEA 

1 

] 

1 

] 

OLIGOCHAETA 

3 

1 

1 

1 

j 

Taban  idac 

1 

Ephydridac 

Hydroplii  1  inac2 

Ctiorotcrprs-* 

445 


Table  B-5-7       (Continued) 


Station  W-3 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

197 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

2 

Baetis 

54 

■w 

* 

9 

2 

9 

2 

15 

2 

IS 

2 

9 

3 

2 

49 

Tricorythodes 

Ephemerella 

1 

2 

1 

15 

Heptagenia 

Rhi  throgena 

Stenonema 

ODONATA 

Ophi ogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Lcucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Jsogenus 

Isopezla 

1 

1 

1 

5 

1 

2 

HEMIPTERA 

Notonecta 

Corixidae 

Tri chocori xa 

Cdrixinae 

HOMOPTERA 

Aphididae 

1 

Cicadellidae 

1 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

Ilyblvs 

Eretes 

Agabus 

1 

Agabinus 

1 

Hydroporus 

Copclatus 

Hy grot  us 

Neoelmis 

Optioservus 

Ancyronyx 

.v 

He ter  1  imn i  us 

Stenelmis 

Holophorus 

Paracymus 

Peltodytes 

Hall  pi  us 

Hyporodos 

Chrysomclidae 
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Table  B-5-7       (Continued) 


Station  W-3 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 

JUL 

SEP 

NOV 

JAN 

19/ 

MAR 

6 
MAY 

JUL 

TRICIIOPTERA 

Glossosoma 

Rhyacophl la 

Brachycentrus 

1 

1 

Hicrasema 

1 

Hydropsyche 

1 

1 

1 

Hacronemum 

Hydroptila 

Polycentropus 

Psychomyia 

Molanna 

Kesperophylax 

1 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnophora 

1 

1 

2 

2 

1 

1 

1 

2 

1 

1 

3 

Deu terophl ebi a 

Dixa 

1 

Atherix 

1 

1 

1 

Odontomyia 

Buparyphus 

1 

1 

1 

Nemotelus 

1 

Psychoda 

1 

Chrysops 

Culex 

Tipul idae 

1 

5 

14 

1 

1 

Erioptera 

1 

Hexatoma 

1 

1 

1 

1 

1 

c .  f .  Pedicia 

Tipula 

5 

1 

1 

1 

Simuliidae 

1 

3 

9 

3 

1 

1 

1 

Cera topogon idae 

1 

1 

1 

Chironomidae 

1 

11 

11 

1 

2 

1 

115 

Sp.  1 

133 

64 

1 

97 

Sp.  2 

21 

8 

Sp.  3 

2 

1 

1 

2 

Pentaneura 

AMPHIPODA 

Gammarus 

1 

1 

1 

1 

1 

1 

1 

Hyalella 

HYDRACARINA 

1 

1 

PULMONATA 

Physa 

1 

3 

Lymnaea 

1 

1 

Planorbidae 

PELECYPODA 

1 

Sphacridac 

- 

HIRUDINEA 

1 

1 

1 

1 

1 

0L1GOCHAETA 

in 

•* 

?R 

n 

? 

in 

4 

fi 

30 

6 

4 

1 

1 

1 

Tabaiiidnc 

l 

Ephydrid.ic 

1 

HyUroHhilinac 

1 

1 

i 

Chnrotrrpi^s  ' 
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Table  B-5-7        (Continued) 


Station  U.W.L. 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

1975 

HAY   JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

5 

2 

3 

1 

111 

12 

2 

28 

271 

Baetis 

73 

27 

2 

1 

6 

Tricorythodes 

Epbemerella 

45 

1 

Heptagenia 

Rbi throgena 

36 

Stenonema 

ODONATA 

Ophi ogomphus 

Comphus 

1 

Ampbiagzion 

1 

Ischnura 

6 

8 

1 

19 

2 

Aeschna 

Leucozzhinia 

1 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogen us 

Isoperla 

1 

HEMIPTERA 

Notonecta 

1 

Corixidae 

Tzi chocori xa 

1 

Corixinae 

1 

2 

HOMOPTERA 

Aphididae 

Cicadel lidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

11  ybi  us 

Eretes 

Agabus 

2 

Agabinus 

1 

1 

1 

1 

1 

Hydroporus 

Copelatus 

• 

Hy grot  us 

Neoelmis 

Optioservus 

Ancyronyx 

Heterlitmius 

1 

Stenelmis 

Holopborus 

Paracymus 

Peltodytes 

Hall  pi  us 

l 

1 

19 

Hypcrodcs 

Chry some lidae 
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Table  B-5-7       (Continued) 


Station  U.W.L. 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

193 

MAY 

5 
JUL 

SEP 

NOV 

JAN 

1976 
MAR   MAY 

JUL 

TRICIIOPTERA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Hicrasema 

Hydrops yche 

2 

Macronemum 

Hydroptila 

Polycentropus 

Psychomyia 

Hoi  anna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnopnora 

2 

Deu terophl cbi a 

Dixa 

Atherix 

Odon tomyi a 

Eupazyphus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

Erioptera 

Hexatoma 

c.f.  Pedicia 

1 

Tipula 

1 

2 

1 

Simuliidac 

1 

1 

Ceratopogonidae 

20 

Chironomidae 

165 

2 

19 

9 

50 

13 

Sp.  1 

4 

702 

18 

2294 

Sp.  2 

6 

Sp.  3 

44 

100 

98 

1 

5 

Pentaneura 

AMPH1P0DA 

Gammarus 

4 

? 

2 

1 

1 

3 

2 

113 

2 

1 

3 

Hyalella 

HYDRACAR1NA 

PULMONATA 

Physa 

1 

1 

1 

40 

Lymnaoa 

7 

1 

1 

1 

1 

4 

1 

1 

2 

Planorbidae 

PELLCYPOUA 

Sphacridau 

HIRUDINEA 

7 

ft 

1 

OLIGOCIIAETA 

l 

l  \ 

1 

1  13 

1 

Tabanidno 

fiphydridac 

2 

llydrophi  1  inac 

Chnrott-rn<  ■■-.  ^ 
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Table  B-5-7        (Continued) 


Station   L.W.L. 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

1975 

MAY   JUL 

SEP 

NOV 

JAN 

1976 

MAR   MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

Callibaetis   c.f. 

5 

52 

37 

2 

8 

201 

12 

4S 

Baetis 

Tri corythodes 

Ephemerella 

7 

11 

4 

Heptagenia 

Rhl throgena 

26 

Stenonema 

ODONATA 

OphJogomphus 

Gomphus 

Amphiagrion 

Ischnura 

Aeschna 

Leucorrhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

Isogenus 

Isoperla 

HEMIPTERA 

Notonecta 

1 

Corixidae 

Trichocorixa 

Corixinae 

1 

HOMOPTERA 

Aphididae 

Cicadellidae 

Ful goridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

11  ybi  us 

Eretes 

Agabus 

2 

4 

Agabinus 

1 

<; 

i 

1 

7 

Hydroporus 

Copelatus 

Hygrotus 

Maoelmls 

Optioservus 

Ancyronyx 

Heterliimlus 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

Haliplus 

2 

1 

Hypcrodes 

Chrysomelidae 
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Table  B-5-7       (Continued) 


Station   L.W.L. 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

195 

MAR 

6 

MAY 

,  JUL 

TRICHOPTERA 

Glossosoma 

Rhyacophila 

Brachycentrus 

Hicrasema 

Hydropsyche 

1 

Macronemum 

1 

Hydroptila 

Polyccntropus 

Psychomyia 

Holanna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

Limnophora 

Deu terophl ebi a 

Dixa 

Atherix 

Odontomyia 

Euparyphus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipul idac 

Erioptera 

Hexatoma 

c.f.  Pedicia 

Tipula 

Simuliidae 

Ceratopogonidae 

1 

1 

Chironomidae 

69 

6 

2 

17 

Sp.  1 

11 

1 

41 

Sp.  2 

Sp.  3 

60 

61 

8 

1 

Pentaneura 

1 

AMPHIPODA 

Garrmarus 

1 

10 

1 

4 

3 

1 

1 

Hyalella 

1 

1 

HYDRACARINA 

PULMONATA 

Physa 

1 

Lymnaea 

1 

Planorbidae 

PELECYPONA 

Sphacridae 

HIRUD1NEA 

1 

l 

1 

OLIGOCHAETA 

■; 

s 

1 

& 

\ 

Tabanidac 

Ephydridac 

Hydrophi  1  in.ic^ 

Chorotfrpt'^3 

1 
.  I-   - 

451 


Table  B-5-7       (Continued) 


Station  W.R.-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 

JUL 

SEP 

NOV 

JAN 

19? 

MAR 

6 

MAY 

JUL 

COLLEMBOLA 

Isotomurus 

EPHEMEROPTERA 

148 

Callibaeti3   c.f. 

1 

Baetis 

1 

31 

2 

64 

22 

33 

21 

10 

22 

Tri cory thodes 

10 

45 

1 

10 

38 

Ephemerella 

11R 

20 

87 

3 

29 

12 

Heptagenia 

7 

7 

1 

3 

Rhl throgena 

9 

7 

1 

2 

14 

2 

Stenonema 

2 

ODONATA 

1 

Ophiogomphus 

1 

Comphus 

Amphi agrion 

Ischium 

Aeschna 

Leucorzhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

11 

7 

Isogenus 

Isoperla 

10 

15 

5 

27 

1 

14 

1 

HEMIPTERA 

Notonecta 

Corixidae 

1 

Tri  chocori xa 

Corixinae 

1 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

1 

Gyrlnus 

Helichus 

Throscinus 

1 

11  ybi  us 

Bretes 

Agabus 

Agabinus 

1 

Hydroporus 

1 

Copelatus 

Hygrotus 

Neoelmis 

Optioservus 

1 

Ancyronyx 

1 

Heterliimius 

1 

1 

• 

1 

Stenelmis 

Helophorus 

Paracymus 

Peltodytes 

Hall  plus 

Hyporodes 

Chrysomelidae 
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Table  B-5-7       (Continued) 


Station  W.R.-l 


TAXA 

AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19/ 
MAY 

5 
JUL 

SEP 

NOV 

JAN 

19? 
MAR 

6 

MAY 

JUL 

TRICHOl'TERA 

Glossosoma 

Rhyacophila 

Brachycentrus 

1 

1 

2 

Micrasema 

1 

2 

Hydropsyche 

15 

27 

4 

11 

4 

1 

98 

1 

1 

Macronemum 

2 

Hydroptila 

IS 

1 

5 

Pol ycentropus 

1 

Psychomyia 

1 

Molanna 

Hesperophylax 

LEPIDOPTERA 

Pyralididae 

DIPTERA 

11 

Limnophora 

1 

Deu terophl ebia 

1 

Dixa 

Atherix 

2 

Odontomyia 

Euparyphus 

Nemotelus 

Psychoda 

Chrysops 

Culex 

Tipulidae 

1 

Erioptera 

Hexatoma 

1 

3 

c.f.  Pedicia 

Tlpula 

1 

1 

Si  mill  iidae 

1 

1 

1 

1 

1 

1 

1 

2 

Ceratopoponidae 

Chironomidae 

11 

6 

IS 

10 

6 

Sp.  1 

6 

3 

25 

Sp.  2 

2 

Sp.  3 

12 

3 

Pentaneura 

AMPH1P0DA 

Gammarus 

Hyalella 

HYURACAR1NA 

1 

1 

1 

PULMONATA 

Physa 

Lymnaea 

Planorbidae 

PELECYPODA 

Sphaeridae 

HIRUDINEA 

OLIGOCIIAETA 

l 

Tabar.idac 

F.phydridac 

llydrophi  1  in.io2 

Chomt  nrftos^ 

* 
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Table  B-5-7       (Continued) 


Station  W.R.-2 
TAXA 


AUG 


1974 
SEP   OCT 


NOV 


DEC 


JAN 


COLLEMBOLA 

Isotomurus 

EPHOMEROPTERA 

Callibaetls   c.f. 

7 

Baetis 

1Rf> 

RR 

5 

RS 

11 

21 

6 

1 

9 

1 

38 

10 

Tricorythodes 

HR 

52 

1 

1 

2 

2 

37 

Ephemerella 

1R 

40 

4 

13 

19 

27 

24 

39 

2 

Heptagenia 

1 

1 

1 

Rhi throgena 

R 

3 

2 

9 

Stenonema 

1 

ODONATA 

Ophi ogomphus 

1 

Gomphus 

1 

Amphiagrion 

Ischnura 

Aeschna 

Leucorzhinia 

PLECOPTERA 

Capniinae 

Taeniopteryginae 

40 

1 

Isogenus 

1 

Isoperla 

1 

1 

■? 

11 

1 

16 

3 

2 

7 

20 

HEMIPTERA 

Notonecta 

Corixidae 

1 

Tr i chocori xa 

Oorixinae 

HOMOPTERA 

Aphididae 

Cicadellidae 

Fulgoridae 

COLEOPTERA 

Gyrinus 

Helichus 

Throscinus 

Jl ybi us 

Eretes 

Agabus 

Agabinus 

Hydroporus 

Copelatus 

Hygrotus 

Neoelmis 

Optioservus 

Ancyronyx 

Heterllimlus 

1 

Stenelmis 

Helophorus 

Pa racymus 

• 

Peltodytcs 

Haliplus 

Hypcrodcs 

Chrysomcl idae 

___ 

MAR 


1975 

MAY   JUL 


SEP 


NOV 


JAN 


1976 

MAR   MAY 


JUL 
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Table  B-5-7       (Concluded) 
Station   W.R.-2 


TAXA 

AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

'5 
JUL 

SEP 

NOV 

JAN 

1976 
MAR   MAY 

JUL 

TRICIIOPTHRA 

Glossosoma 

Rhyacophi  la 

1 

Brachycentrus 

1 

1 

fHprasema 

Hydropsyche                                  '  ;03 

43 

5 

1 

1 

1 

1 

1 

47 

21 

4 

4 

Macronemum 

1 

Hydroptila 

2 

6 

1 

1 

Pol ycen t ropus 

Psychomyia 

Holanna 

Hesperophylax 

LEPIDOPTERA 

Pyral ididae 

DIPTERA 

Limnophora 

1 

Deu terophl ebia 

Dixa 

Atherix 

3 

1 

1 

Odon tomyia 

Eu  pa  Typhus 

Nemntel  us 

Psychoda 

Chrysops 

Culex 

Tipul idae 

7 

1 

1 

Erioptera 

Hexatoma 

1 

1 

1 

c  .  f .  Pedi ci a 

Tipula 

Simuliidae 

87 

14 

3 

1 

1 

1 

1 

Cera topogon idae 

2 

1 

Chironotnidae 

4 

17 

165 

13 

10 

2 

Sp.  1 

31 

2 

5 

Sp.  2 

9 

1 

Sp.  3 

12 

6 

Pentaneura 

AMPIIIPODA 

Cammarus 

Hyalolla 

IIYDRACARINA 

1 

PU1W0NATA 

Physa 

Lymnaea 

Planorbidae 

PEI.ECYPODA 

Sphaeridae 

HIRUDINEA 

1 

OLICOCIIAETA 

AT. 

1 

Tabanidnc 

1 

Fiphydridae 

llydrophi  1  inac' 

Chorotorprr.J 

1 

1.  Diptcra 

2.  Colcoptcra 

3.  Ephemeroptera 


455 


Table  B-5-8  FISH  COLLECTED  FROM  PICEANCE,  STEWART  AND  WILLOW 
CREEKS  AND  THE  WHITE  RIVER,  AUGUST  1974-JULY  1976 


Scientific  Name1 


Common  Name1 


Salmo  trutta 
Salmo  gairdneri 
Salvelinus  fontinalis 
Pros  opium  williamsoni 
Rhinichthvs  osculus 
Catostomus  latipinnus 
Catostomus  platyrhynchus 
Cottus  bairdi 


Brown  trout 
Rainbow  trout 
Brook  trout 
Mountain  whitefish 
Speckled  dace 
Flannelmouth  sucker 
Mountain  sucker 
Mottled  sculpin 


^erican  Fisheries  Society.  1970.  A  List  of  Common  and  Scientific 
Names  of  Fishes  from  the  United  States  and  Canada.  3rd  Ed.  Spec. 
Pub.  No.  6. 
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Table  B-5-9         SPECIES  AND  NUMBERS  OF  FISH  CAPTURED  AT 
PICEANCE  BASIN  STATIONS  AUGUST  1974   - 
JULY  1976 


AUG 

SEP 

1974 

OCT 

NOV 

DEC 

JAN 

MAR 

19; 

MAY 

5 
JUL 

SEP 

NOV 

JAN 

19? 

MAR 

6 

MAY 

JUL 

st.it  ion  l'-l 

Salmo  c-utta 

1 

Saloelinuo  J\  ntiruilie 

1 

2 

2 

3 

1 

1 

2 

Rhinichthys  ooculus 

30 

4 

3 

35 

8 

2 

1 

2 

Catostomus  plai yrhynahue 

10-1 

44 

20 

1 

42 

55 

9 

1 

18 

8 

14 

Station  P-2 

Salmo  gairdneri 

1 

2 

Salvelinus  fontinalia 

1 

1 

1 

1 

7 

3 

1 

1 

3 

4 

Rhinichthya  csculus 

1 

1 

1 

1 

5 

Ca  ion tomus  pla  tyrhynchua 

24 

14 

71 

S 

2 

3 

2 

65 

8 

5 

4 

Station  P-3 

Salmo  gairdneri 

1 

Salvelinus  fontinalia 

2 

1 

7 

3 

3 

1 

3 

5 

Rhinichthys  osculus 

2 

12 

14 

11 

1 

1 

14 

Caios tonus    platyrhyncus 

2 

48 

"> 

24 

22 

5 

2 

6 

38 

Station  P-4* 

Rhinichthys  osculus 

2 

Catostomus  platyrhyncus 

1 

Station  P-S 

Salmo  gairdneri 

1 

Rhinichthys  osculus 

1 

1 

1 

2 

5 

Catostomus  platyrhynchus 

3 

7 

3 

1 

4 

9 

1 

2 

7 

Station  P-5A 

Sa  Imo   tvu  t  ta 

1 

Salmo  gairdneri 

1 

1 

1 

Salvelinus  fonlinalis 

2 

1 

3 

1 

5 

2 

1 

Rhinichthus  osculus 

4 

1 

1 

1 

5 

Catos tomus  platyrhynchus 

S 

2 

1 

4 

1 

4 

10 

4 

Station  P-6 

Salvelinus  fontinnlis 

2 

Rhinichthys  ouculua 

6 

1 

4 

Cdtoatomua  platyrhynchus 

18 

1 

2 

14 

3 

5 

i 

Station  P-7 

Rhiniah l.kyo  onaut us 

8 

3 

3 

10 

Cutontomus   lal.ipinnu.3 

1 

Cat  letomue  platyrltynchuo 

E 

2 

only  sampled  twite 
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Table  B-5-9        (Concluded) 


AUG 

SEP 

1974 
OCT 

NOV 

DEC 

JAN 

MAR 

19 
MAY 

JUL 

SEP 

NOV 

JAN 

19" 

MAR 

'6 

MAY 

JUL 

Station  S-l 

Sa  1  tv I inue  f mtina lia 

i 

2 

1 

5 

4 

2 

Station  S-2 

Snivel  inus  fontinnli-a 

36 

7 

6 

6 

2 

4 

15 

14 

16 

4 

Rhinichthys  osaulus 

15 

12 

4 

5 

Catostomue    platiti'ir.-r.jhuj 

11 

7 

USL 

No  fish 

LSL 

Salno  gaivdneri 

1 

Salvelir.us  fontituzlis 

36 

15 

42 

74 

9 

7 

3 

12 

11 

21 

Rhinichthys  osruius 

2 

1 

W-l 

No  fish 

W-2 

Ca  tos  tj'nur,  p  la  tyrhynchus 

18 

7 

W-3 

Salvelinns  fontinalis 

1 

2 

2 

2 

Rhinichthys  osaulus 

1 
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Table  B-5-21  FISH  POPULATION  ESTIMATES1  FOR  SELECTED  PICEANCE 
CREEK  STATIONS  BASED  ON  SAMPLING  IN  JULY  1975 


Total    Mountain    Brook    Speckled 
Replicate  Fish     Suckers     Trout      Dace 


Station  P-l 

1  35  18  2  15 

2  26  15  0  11 

3  18  9  0  9 


Totals        79        42        2         35 


Computational  Data1 

T  42        2 

k 

Z(i-l)yi  33        0 
i=l 

R  0.78      0 

P  0.28      1.0 

(l-qk)  0.63      1.0 

Population  Estimate  (N)     131         66        2 
951  Confidence  Interval  43.6-218.4   30.6-101.4 


Pippin  (1958) 


35 

29 

0. 

82 

0. 

25 

0. 

55 

63 

-115 
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Table  B-5-22 


FISH  POPULATION  ESTIMATES1  FOR 

PICEANCE  CREEK  (STATION  P-3)  BASED 

ON  SAMPLING  IN  JULY  1975 


Replicate 


Total 
Fish 


Mountain 
Suckers 


Brook 
Trout 


Speckled 
Dace 


Station  P-3 

1 
2 
3 


Totals 


25 

11 

9 


45 


13 

7 
4 


24 


14 


Computational  Data1 
T 
k 

2  (i-Dyi 
1=1 

R 
P 

d-qk) 

Population  Estimate  (N)      55 
95%  Confidence  Interval   29.6-92.3 


24 

7 

14 

15 

5 

9 

0.62 

0.71 

0.64 

0.45 

0.36 

0.43 

0.83 

0.74 

0.82 

29 

9 

17 

17-53 

3 

4-14.5 

9.2-24. 

Pippin  (1958) 
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Table  B-5-23  FISH  POPULATION  ESTIMATES1  FOR  PICEANCE  CREEK 

(STATION  P-3)  BASED  ON  SAMPLING  IN  SEPTEMBER  1975 


Total     Mountain     Brook     Speckled 
Fish     Suckers     Trout      Dace 


Replicate: 

1  24  16  1          7 

2  5  3  11 

3  7  3  13 


Totals     36         22         3         11 


Computational  Data1 : 
T 

k 

£(i-l)yi 
i=l 

R 
P 
d-qk) 

Population  Estimate  (N)      39 
95%  Confidence  Interval   24.4-47.3 


22 

3 

11 

9 

3 

7 

0.409 

1.0 

0.636 

0.655 

0 

0.45 

0.95 

0 

0.825 

23 

- 

13 

.4-28.6 

- 

7.2-18.7 

Pippin  (1958) 
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Table  B-5-24 


FISH  POPULATION  ESTIMATES1  FOR  PICFANCE  CREEK 
(STATION  P-3)  BASED  ON  SAMPLING  IN  MAY  1976 


Total 
Fish 

Mountain 
Suckers 

Brook 
Trout 

Speckled 
Dace 

Replicate: 

1 

31 

23 

5 

3 

2 

14 

9 

0 

5 

3 

Totals 

12 

6 

0 

6 

57 

38 

5 

14 

Computational 

Data1 : 

T 

38 

5 

14 

k 

Z(i-l)yi 
i=l 

21 

0 

17 

R 


d-qk) 


0.55 
0.52 
0.88 


0 

1.0 

1.0 


1.2 

0 
0 


Population  Estimate  (N) 
95%  Confidence  Interval 


43 
33.3-52.6 


Pippin  (1958) 
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Table  B-5-25   POPULATION  ESTIMATES1  FOR  BROOK  TROUT  IN 

TRACT  C-b  VICINITY  USING  MARK-RECAPTURE  DATA 


Month 

Number 
Caught 

ct 

Recaptures 

Rt 

Number 
Marked 
(Less 
removals) 

Marked 
Fish  at 
Large 
Mt 

CtMt 

May  1975 

19 

0 

12 

0 

0 

July 

23 

2 

19 

12 

276 

September 

23 

2 

17 

31 

713 

November 

15 

1 

15 

48 

720 

January  1976 

29 

2 

27 

63 

1,827 

March 

42 

5 

32 

90 

3,780 

May 

53 

9 

22 

122 

6,466 

Totals 


t  =  7 


204 


21 


144 


366   13,782 


N  =  626.45 
95%  C.I.  =  1031.84  -  449.75 


Chapman's  formula  for  a  Peterson 
population  estimate1 


Confidence  Interval* 


Variance* 


V  (-1-)=  -r 
N.  '  Z 


Z  N^ 


i=l 


N  = 

1 
CI 


t 

Z  Ni 
i=l 


k 

I  CtMt 
t  =  1 
R  +  1 


±  2  /  var 


1  _  Mi 


N 


N 


Ni=Ct  =  Number  caught  on  itn  day 

Mj=Mt  =  Number  marked  at  the  start  of  the  ith  day 


dicker  (1968b) 
*Burnham  (no  date) 
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Table  B-5-31 


DATA  COLLECTED  FROM  SPRINGS  AND 
SEEPS  ALONG  PICEANCE  CREEK 


Spring  No. 


Date 


Temper atur e   D . 0 . 


Macro invertebrates 


1    Mar.  18-19,  1975 


6°C 


July  10-11,  1975 


2    Mar.  18-19,  1975 


7°C 


Dipt era 
Tipulidae 

Tipula 
Trichoptera 

Hesperophylax 
Coleoptera 

Heterlimnius 
Basommatophora 

Physa 

Not  sampled  since  higher 
water  has  inundated  spring 
source.  Lake  was  sampled 
by  aquatic  team  in  July. 

Diptera 

Tipulidae 

Tipula 
Plecoptera 

Isoperla 
Trichoptera 

Hesperophylax 
Basommatophora 

Physa 
Lymnaea  sp.  A 

Pelecypoda 

Pisidium 
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Table  B-5-31  (Continued) 


Spring  No.      Date        Temperature   D.O.    Macro invertebrates 
2  (cont)  Mar.  18-19,  1975     7°C  Tricladida 

Polycelis 
Amphipoda 
Gammarus 
July  10-11,  1975       9°C     7.2  ppm    Diptera 

Stratiomyiidae 
Euparyphus 
Plecoptera 

Isoperla 

Nemoura 

Trichoptera 

Hesperophylax 

Basommat ophora 

Physa 
Lymnaea  sp.  B 

(elongated  spire) 

Tricladida 

Polycelis 

Coleoptera 

Hydro vat us 

Amphipoda 

Gammarus 

3     Mar.  18-19,  1975       6°C       -      Diptera 

Tipul idae 

Tipula 
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Table  B-5-31  (Continued) 


Spring  No. 


Date 


Temperature   D.O. 


Macro invertebrates 


3  (cont)  Mar.  18-19,  1975 


6°C 


July  10-11,  1975 


7°C 


6.2  ppm 


Basommatophora 

Physa 
Coleoptera 

Elmid  larvae 
Trichoptera 

Hesperophylax 
Tricladida 

Polycelis 
Amphipoda 

Gammarus 
Hirudinea 

Helobdella 
Diptera 
Tipulidae 

Tipula 
Chironomidae 

Orthocladius 
Phaenopsectra 

Trichoptera 

Hesperophylax 
Tricladida 

Polycelis 
Hirudinea 

Helobdella 
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Table  B-5-31  (Continued) 


Spring  No.    Date         Temperature   D.O.     Macroinvertebrates 
3  (cont)  July  10-11,  1975     7°C    6.2  ppm   Amphipoda 

Gammarus 
Coleoptera 

Elmid  larvae 
Basommatophora 

Physa 
Oligochaeta 
Naididae 

4  Seep  forming  marsh  at  mouth  of  East  Stewart  Gulch. 
Rushes  f Car ex) .  Not  sampled  since  no  pool  or 
stream  channel  present. 

5  Mar.  18-19,  1975       6.5°C  Trichoptera 

Hesperophylax 
Basommatophora 

Physa 
Amphipoda 

Gammarus 
Coleoptera 

Elmid  larvae 
Tricladida 

Polycelis 
July  10-11,  1975       7°C    6.5  ppm    Trichoptera 

Hesperophylax 

Basommatophora 

Physa 

Amphipoda 

Gammarus 
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Table  B-5-31  (Continued) 


Spring  No.   Date         Temperature   D.O.     Macro invertebrates 

5  (cent)  July  10-11,  1975    7°C    6.5  ppm    Coleoptera 

Hydrovatus 
Tricladida 

Polycelis 
Diptera 

Chironomidae 
Phaenopsectra 
Oligochaeta 
Naididae 

6  Mar.  18-19,  1975     8°C       -        Diptera 

Tipulidae 

Tipula 

Chironomidae 

Psectrocladius 
Tribelos  (?) 
Procladius 

Trichoptera 

Hesperophylax 
Plecoptera 

Isoperla 
Tricladida 

Polycelis 
Basommatophora 

Physa 
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Table  B-5-31  (Continued) 


Spring  No.   Date 


Temperature   D.O. 


Macro invertebrates 


6  (cont)  Mar.  18-19,  1975   8°C 


July  10-11,  1975     8.5°C     3.3  ppm 


Mar.  18-19,  1975   6.5°C 


Coleoptera 

Elmid  larvae 
Heterlimnius  adults 

Oligochaeta 

Naididae 

Ephemeroptera 

Baetis 

Diptera 

Tipul idae 

Tipula 

Trichoptera 

Hesperophylax 

Basommatophora 

Physa 

Tricladida 

Polycelis 

Coleoptera 

Heterlimnius 

Hirudinea 

Helobdella 

Oligochaeta 

Naididae 

Trichoptera 

Hesperophylax 
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Table  B-5-31  (Continued) 


Spring  No.   Date 


Temperature  D . 0 . 


Macro invertebrates 


7  (cont)  Mar.  18-19,  1975   6.5°C 


July  10-11,  1975     8°C     4.8  ppm 


8     Mar.  18-19,  1975    7°C 


Diptera 

Chironomidae 

Tribelos  (?) 
Tricladida 

Polycelis 

Basommatophora 
Physa 

Pelecypoda 

Pisidium 
Coleoptera 

Hydrovatus 
Amphipoda 

Gammarus 
Trichoptera 

Hesperophylax 
Basommatophora 

Physa 
Amphipoda 

Gammarus 
Tricladida 

Polycelis 
Diptera 
Tipulidae 

Tipula 
Simuliidae  larvae 
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Table  B-5-31  (Continued) 


Spring  No.   Date 


Temperature   D.O. 


Macro invertebrates 


8  (cont)  Mar.  18-19,  1975   7°C 


July  10-11,  1975 


8.5°C    4.5  ppm 


Mar.  18-19,  1975 


7°C 
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Plecoptera 

Isoperla 

Trichoptera 

Hesperophylax 

Ephemeroptera 

Baetis 

Tricladida 

Polycelis 

Tricladida 

Polycelis 

Plecoptera 

Isoperla 

Trichoptera 

Hesperophylax 

Amphipoda 

Gammarus 

Coleoptera 

Agabus 

Odonata 

Ischnura 

Ephemeroptera 

Callibaetis 

Diptera 

Chironomidae 

Psectrotanypus 

Urthocladius 

Micropsectra 


Table  B-5-31  (Continued) 


Spring  No.   Date 


Temperature   D . 0 . 


Macro invertebrates 


9  (cont)  July  10-11,  1975   9°C 


10 


Mar.  18-19,  1975 


7°C 
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8.0  ppm     Diptera 

Chironomidae 

Tribelos  (?) 
Amphipoda 

Gammarus 
Basommatophora 

Physa 
Pelecypoda 

Pisidium 
Hemiptera 

immature  Notonectidae 
Ephemeroptera 

Callibaetis 
Diptera 
Tipul idae 

Tipula 
Chironomidae 

Prodiamesa 
Plecoptera 

Isoperla 
Trichoptera 

Hesperophylax 
Ephemeroptera 

Baetis 
Tricladida 

Polycelis 


Table  B-5-31  (Continued) 


Spring  No. 


Date 


Temperature   D . 0 . 


Macroinverteb rates 


10  (cont)  July  10-11,  1975   7.5°C    3.9  ppm    Diptera 

Tipulidae 

Tipula 

Plecoptera 

Nemoura 
Isoperla 

Tricladida 

Polycelis 

Trichoptera 

Hesperophylax 
Agraylea 

11  Seep  forming  a  Carex  marsh  southeast  of  Savage  Cabin, 
Stewart  Gulch.  Not  sampled  since  no  well-defined  channel 
or  pool. 

12  Seep  immediately  to  the  southeast  of  Spring  11.  Similar 
to  Spring  11.  Not  sampled. 
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Table  B-5-32 


DATA  COLLECTED  FROM  SPRINGS  AND 
SEEPS  ALONG  PICEANCE  CREEK 


Spring  No.    Date 


Temperature 
(°C) 


D.O. 
(ppm) 


Macro invertebrates 


11/14/75 


7.0 


11/14/75 


7.0 


11/14/75 


7.5 


7.3    Diptera 

Tipulidae 
Tipula 

Basommat ophora 

Physa 
Amphipoda 

Gammarus 
6.0    Coleoptera 

Heterlimnius 
Trichoptera 

Hesperophylax 
Amphipoda 

Gammarus 
Basommatophora 

Physa 
Tricladida 

Polycelis 
6.0    Diptera 

Chironomidae 

Cri cot opus 
Coleoptera 

Agabus 
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Table  B-5-32  (Concluded) 


Spring  No.    Date 


Temperature 
(°C) 

D.O. 
(ppm) 

Macro invertebrates 

7.5 

6.0 

Basommatophora 

Physa 
Amphipoda 

Gamma rus 

7.5 

4.0 

Diptera 
Empididae 

Hemerodromia 
Ephemeroptera 

Baetis 
Coleoptera 

Heterlimnius 

5(cont.)   11/14/75 


11/14/75 


Trichoptera 

Hesperophylax 
Spring  ~2  miles  upstream  from  mouth  of  Piceance  Creek 

1V14/75        -  -      Diptera 

Syrphidae 

Tub if era 

(Rat- tailed  maggot) 

Ceratopogonidae 
Palpomyia 

Ephydridae 
Ephydra 
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Table  B-5-33    DATA  COLLECTED  FROM  SPRINGS  AND  SEEPS  ALONG 
PICEANCE  CREEK,  MARCH  11-12,  1976 


Spring  No.  Temperature  (°C)       Macro invertebrates 

2  7.5  Amphipoda 

Gammarus 
Tricladida 

Polycelis 
Basommatophora 

Lymnaea 
Plecoptera 

Isoperla 
Trichoptera 

Hesperophylax 
Diptera 
Tipulidae 

Tipula 
Liriopeidae  (=Ptychopteridae) 
Liriope   (=Ptychoptera) 
3  7.0  Amphipoda 

Gammarus 
Tricladida 

Polycelis 
Basommatophora 
Physa 
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Table  B-5-33  (Continued) 


Spring  No. 


Temperature  (°C) 


Macro invertebrates 


3(cont. ) 


7.0 


7.0 


Oligochaeta 

Tubificidae 
Ephemeroptera 

Baetis 
Trichoptera 

Hesperophylax 
Coleoptera 
Elmidae 

Heterlimnius 
Dytiscidae 

Agabus 
Diptera 
Tipulidae 

Tipula 
Amphipoda 

Gamma rus 
Hirudinea 

Helobdella 
Tricladia 

Polycelis 

Basommatophora 
Physa 
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Table  B-5-33  (Continued) 


Spring  No.  Temperature  (°C)       Macro invertebrates 

5(Cont.)  7.0  Oligochaeta 

Tubificidae 

Trichoptera 

Hesperophylax 
Agraylea 

Coleoptera 

Heterlimnius 
Diptera 
Tipulidae 

Tipula 
6  8.5  Tricladida 

Polycelis 
Ephemeroptera 

Baetis 
Plecoptera 

Isoperla 
Coleoptera 

Heterlimnius 
Diptera 

Chironomidae 

Par ach  i r onomus 
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Table  B-5-33  (Continued) 


Spring  No.  Temperature  (°C)       Macroinvertebrates 

7  7.0  Amphipoda 

Gammarus 
Tricladida 
Polycelis 

Basommatophora 
Physa 

Pelecypoda 

Pisidium 

Trichoptera 

Hesperophylax 

Diptera 

Tipulidae 

Tipula 

Chironomidae 

Parachironomus 

8  6.0  Tricladia 

Polycelis 

Basommatophora 

Physa 
Oligochaeta 
Tubificidae 
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Table  B-5-33  (Concluded) 


Spring  No. 


Temperature  (°C) 


Macro invertebrates 


8(cont.) 


6.0 


10 


7.5 


Coleoptera 

Hydrovatus 
Agabus 

Diptera 

Tipulidae 

Tipula 
Dicranota 

Tricladia 

Poly eel is 
Oligochaeta 

Tubificidae 
Trichoptera 

Hesperophylax 
Coleoptera 

Agabus 
Ephemeroptera 

Baetis 

Diptera 

Tipulidae 

Tipula 
Dicranota 

Dixidae 

Dixa 
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Table  B-5-34 


DATA  COLLECTED  FROM  SPRINGS  AND  SEEPS  ALONG 
PICEANCE  CREEK 


Spring  No. 


Date 


Temperature  (°C) 


Macroinvertebrates 


7/27  5 
28/76 


1.5 


7/27  $ 
28/76 


7.0 


Amphipoda 

Gammarus 
Tricladida 

Poly eel is 

Plecoptera 

Isoperla 
Nemoura 

Trichoptera 

Hesperophylax 

Diptera 

Tipulidae 

Tipula 

Dixidae 

Dixa 

Stratiomyiidae 

Euparyphus 

Coleoptera 

Elmidae  larvae 

Heterlimnius 

Ephemeroptera 

Baetis 
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Table  B-5-34  (Continued) 


Spring  No. 


Date 


Temperature  (°C) 


Macro invertebrates 


3(cont.)   7/27  $ 
28/76 


7.0 


7/27  $ 
28/76 


7.0 


Tricladida 

Polycelis 

Oligochaeta 

Microdrili 

Trichoptera 

Hesperophylax 

Basommatophora 

Physa 

Diptera 

Chironomidae 

Diamesa 
Orthocladius 

Ephemeroptera 

Callibaetis 
Amphipoda 

Gammarus 
Hirudinea 

Helobdella 
Basommatophora 

Physa 
Coleoptera 

Elmidae  larvae 
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Table  B-5-34  (Continued) 


Spring  No. 


Date 


Temperature  (°C) 


Macro invertebrates 


5(cont.)   7/27  $ 
28/76 


7.0 


7/27  $ 
28/76 


8.0 


Trichoptera 

Hesperophylax 
Diptera 
Tipulidae 
Tipula 
Hirudinea 

Helobdella 
Diptera 
Tipulidae 
Tipula 
Oligochaeta 
Microdrili 
Tricladida 

Polycelis 
Coleoptera 
Elmidae  larvae 
Heterlimnius 
Trichoptera 

Hesperophylax 
Ephemeroptera 

Baetis 
Amphipoda 
Gammarus 


504 


Table  B-5-34  (Continued) 


Spring  No.     Date        Temperature  (°C)     Macroinvertebrates 

7         7/27  §  8.0  Diptera 

28/76 

Tipulidae 

Tipula 
Trichoptera 

Hesperophylax 
Tricladida 

Polycelis 
Pelecypoda 

Pisidium 

7a        7/27  $  9.0  Limnocrene  (man-made?)  not 

28/76  previously  sampled.  Approx- 

imately 50  m  south  of  S7. 
Approximately  1  m  deep. 
Bottom  covered  with  Charales, 
Watercress  along  edges  in 
some  spots. 

Ephemeroptera 
Callibaetis 

Diptera 
Tipulidae 
Tipula 

Chironomidae 

Tribelos 
Cricotopus 

Hirudinea 

Helobdella 


505 


Table  B-5-34  (Continued) 


Spring  No. 


Date 


Temperature  (°C)    Macroinvertebrates 


7a(cont.)  7/27  § 
28/76 


9.0 


7/27  $ 
28/76 


8.0 


10 


7/27  $ 
28/76 


7.5 


Pelecypoda 

Pisidium 

Oligochaeta 

Microdrili 

Again  flowing  from  initial 
source  and  with  greater 
volume  (see  November  1975 
comments) 

Diptera 

Chironomidae 

Orthocladius 

Tipulidae 

Tipula 

Plecoptera 

Isoperla 

Tricladia 

Polycelis 

Tricladia 

Polycelis 

Diptera 

Dixidae 

Dixa 
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Table  B-5-34  (Concluded) 


Spring  No. 


Date 


Temperature  (°C)     Macroinvertebrates 


10 (cant.)   7/27  $ 
28/76 


7.5 


Tipulidae 
Tipula 
Oligochaeta 

Microdrili 

Plecoptera 

Isoperla 
Nemoura 

Trichoptera 

Hesperophylax 
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Table  B-5-35 
WATER  QUALITY  ANALYSIS  METHOD 


Minerals 

Method 

Reference 

Cations 

Calcium 

EDTA  Titrimetric  Method 

APHA* 

Magnesium 

EDTA  Titrimetric  Method 

APHA 

Sodium 

Flame  Photometric  Method 

APHA 

Potassium 

Flame  Photometric  Method 

APHA 

Ammonia 

Nesslerization  Method 

APHA 

Ann ions 

Hydroxide  (OH) 

Alkalinity 

APHA 

Carbonate 

Alkalinity 

APHA 

Bicarbonate 

Alkalinity 

APHA 

Sulfate 

Gravimetric  Method 
with  drying  of  residue 

APHA 

Chloride 

Mercuric  Nitrate  Method 

APHA 

Nitrate 

Brucine  Method  (tentative) 

APHA 

Organics 

Ortho  Phosphate 

Stannous  Chloride  Method 

APHA 

Ammonia  (N) 

Nesslerization  Method 

APHA 

Inorganics 

Boron 

Carmine  Method 

APHA 

Silica 

Molybdosilicate  Method 

APHA 

Iron 

Phenanthroline  Method 

APHA 

Manganese 

Persulfate  Method 

APHA 

Nitrate  (N) 

Brucine  Method  (tentative) 

APHA 

Nitrite  (N) 

Nitrogen  (Nitrite) 

APHA 

Alkalinity 

Alkalinity 

APHA 

(CaC03) 

Hardness 

EDTA  Titrimetric  Method 

APHA 

(CaC03) 

Dissolved  Solids 

Filtrable  Residue  @  180°C 

APHA 

PH 

pH  Value 

APHA 

Conductivity 

Specific  Conductance 

APHA 

Microbiology 

Standard  Plate 

Count 

Standard  Plate  Count  @  35°C 

APHA 

Col i form 

Standard  Total  Col i form  MPN  Test 

APHA 
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Table  B-5-35   (continued) 


Minerals 


Method 


Reference 


Microbiology  (continued) 

Fecal  Coliform    Fecal  Coliform  MPN  Procedure 
Fecal 

Streptococci    Multiple-Tube  Technique 
Pathogens        Isolation  of  Enteric  Bacteria 

(MacConkey's  Agar) 


APHA 

APHA 
Microbiology 

Zinsser 
(13th  Ed.) 


Sediments 

%   Moisture 

TKN 

COD 

Volatile  Solids 


Total  Residue  on  Evaporation  APHA 

Nitrogen  (Total  Kjeldahl)  APHA 

Oxygen  Demand  (Chemical)  APHA 

Total  Volatile  and  Fixed  Residue  APHA 


*  APHA  Standard  Methods ,  1975 
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